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AND SIXPENCE 


THUNDERBIRD— 
Britain's mobile anti-aircraft weapon. 
The new Thunderbird now completing development offers: 
C W techniques. Increased range. 
Better low level performance é 
And of course... more mobility by ground and air 


‘BNGLISH ELECTRIC THUNDERBIRD 


ENGLISH ELECTRIC AVIATION LTD 
GUIDED WEAPONS DIVISION - LUTON + STEVENAGE -» WOOMERA 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 
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from -55°C 
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This new range of aluminium Mark 5 connectors embodies the main 


features of the well-established Plessey Mark 4 connector plus 


additional characteristics for safe operation between 
55°C and + 155°C! 
Designed specifically to provide thoroughly efficient and reliable service 


at the extended temperatures of modern requirements, the Mark 5 


range has passed successfully Type Approval tests to the conditions 


specified in DEF 5321 (July 1958), maintaining a pressure sealing of 


20 Ib. p.s.i. between —40 C and +155 C. Where pressure sealing is not 


essential, efficient operation to —55 C ts attained. 


This standard of performance has resulted in the Mark 5 Connector 


being adopted by the Ministry of Aviation as the Pattern 104 connector. 


Wiring and Connectors Division 


THE PLESSEY COMPANY LIMITED - Cheney Manor - Swindon - Wilts - Swindon 6251 


ESSEX - ILFORD 3040 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD - 
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Perfection in miniaturisation 


is achieved in new 


ULTRA TYPE UA60 INTERCOMM. 
Station boxes for fifteen or twenty-five 


services with push-button selection. 


Receiver push-buttons incorporate 


volume control. Edge lit panel. 
Equally suitable for British and 


American radio installations. 


TAILORED TO SPECIFICATION 


Please write for further information 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W3 Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM DATA PROCESSING EQUIPMENT 


ia 
— 
NEW uttra INTERCOMM 
T 


NORTHERN 


ALCAN INDUSTRIES 


Sales Offices: BELFAST: Donegall House, 7 Howard Street. Belfast 32805 
BIRMINGHAM: Devonshire House, Great Charles Stre 3. Centr 39 
BRISTOL: Peloquin Chambers, 18 St. Augustine Farade |. Brist 


Padd 


LEEDS: 26-27 Park Row |. Leeds 33621 - LONDON: 50 Eastbourne Terrace \ 


Yewood Street |. Newcastle 20878 + Castings & Forgings Sales Division: 
diemore Road, Handsworth, Birmingham. Northern 367! 


ngton 3281 - LUTON: 57 Bute Street. Lut 7364-5 » MANCHESTER 
ncess Street 2. Central 9335 - NEWCASTLE UPON TYNE Groat House, 
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rolling mill Europe 


This 8,000 horse-power 144-inch mill, first stage 

in a ‘hot line’ one third of a mile long, is the 
centrepiece of the latest expansion of the 

continuous strip mill at Rogerstone, Monmouthshire. 
New equipment and modernisation at a cost of 

over £7 million makes Rogerstone the 

largest aluminium rolling mill in Europe, with a 
nominal capacity of 70,000 tons of sheet and 


strip products a year, plus a substantial 

extra capacity for hot-rolled coil and plate. 

It demonstrates the determination of 

Alcan Industries - the new name of 

Northern Aluminium Company — to maintain their 
position as leading suppliers of aluminium 
products to British industry. 

Aluminium alloy plate over eleven feet wide 

can be produced by this big new mill, 

compared with the maximum width 

previously available of about seven feet. 

This mill thus complements the other 

facilities at Rogerstone for production of 
stress-relieved aircraft plate: the 4,000-ton stretcher, 
plate saw and ultrasonic inspection equipment. 
Leadership in equipment is backed by long 
experience in the application of aluminium, 
including joining methods. If you use, or 


might well use, aluminium, for expert advice 


get in touch with your nearest Alean Industries 
(formerly Northern Aluminium) office. 


This new name identifies the company more clearly as a 
LIMITED member of the Aluminium Limited of Canada enterprise, 
comprising some fifty companies in all parts of the world. 
Emphasis is thereby laid on the advantages that the company 
and its customers enjoy in being able to avail themselves of nf 
the Group’s extensive research and development resources, 
and its great fund of experience in the smelting, manufacture ALCAN 
and application of aluminium. 


ALUMINIUM LIMITED OF CANADA 
Group of companies 
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HIGH 
DEFINITION 
AND GAP FREE 
COVERAGE 


D ECCA DAS R-1 surveillance radar 
The Decca 10 cm. DASR-1 is already continuous and accurate indication of direction of 
in service yielding results which establish its movement, alterations of heading and relative speed. 


supremacy as the ideal air surveillance radar for jet %* Rain and snow returns are eliminated by the latest 


age operation. development of circular polarisation techniques 
Proved gap free coverage to over 120 miles at 40,000 without impairing performance on aircraft. 


feet, combined with outstanding definition and clarity 
in the radar picture, makes the radar easy to operate Excellent permanent echo suppression by the 
and ensures safety of air traffic control. On the dis- Decca A.T.I. system. 

plays aircraft appear as bright sharp echoes under Siting at Airports is straightforward as lobing at the 
all weather conditions, with well defined trails giving frequency employed is not operationally significant. 


DECCA RADAR LIMITED - LONDON - ENGLAND 
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CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 


ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


Please address enquiries to: John Winterburgh, European 


MAKE 


THE AEROPLANE 
and ASTRONAUTICS 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity, is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIBA umiteo, montreat, cananian sussioaryor GENERAL 


Representative, Princes House, 190 Piccadilly, London, W.1. 
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Firth Cleveland handles the whole job 


We manufacture specialised equipment for handling 
aviation fuel at every point from bulk storage to 
aircraft engine—specialised equipment for filtering, 


pumping, controlling, metering, transporting, 
and specialised instruments for indicating 
ah fuel quantities and rates of flow. 
igs f Our products, which are subjected to stringent 


Sha hae tests in the Firth Cleveland Test House at 


4 Treforest, ensure delivery of fuel to the aircraft — 
5 in clean, dry and safe condition. separator/filter 
removes water 
and solids 
Firth 
Cleveland 
centrifugal 
of Fram pump 
| By filter and 


pump 
protection 


af 
19 Fram 
Microfilters 
| 
ie Gilbarco/Firth Cleveland gauge Contents gauges for airfield 
indicates level in deep storage tanks bulk storage fuel tanks 


SIMMONDS AEROCESSORIES LTD - FIRTH CLEVELAND INSTRUMENTS LTD. 
STORNOWAY HOUSE. CLEVELAND ROW, LONDON, S.W.I TELEPHONE: WHITEHALL 2166 


2 
A 
i 
; t 
4 
4 
4 
i 
re 


OCTOBER 28, 1960 THE AEROPLANE 
and ASTRONAUTICS 


Firth Cleveland 
Flowmeters 
and Pacitor 
fuel gauges 


Simmonds 
fuel dispenser 
vehicle for 


hydrant systen 


Simmonds 
flow control valves 


Firth | Pacitor Simmonds BP 


Cleveland y| fuel shock 
flowmeter gauge illeviators 
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meals per flight 


3 ON BOAT BOEING 707's 


prepared in &G.C. equipped twin-galleys 
Faster flight times demand quicker than ever meals service on the 
F world’s biggest and fastest jetliners. 
et. To achieve this and to supply 129 passengers with two meals each, 
a) B.O.A.C.’s new aircraft have two G.E.C. equipped galleys operated 
; by a staff of six. 
PY eyes Each galley has two air-circulation ovens, three hot beverage 
ee containers and two hotcups. Six course lunches or dinners are 
ee, § served, followed by a second lighter meal. 
‘ig B.O.A.C. is one of 106 aircraft operators, including Aeroflot, who 
- use airborne catering equipment by G.E.C.—by far the world’s 
a largest and most experienced suppliers of this tvpe of equipment 


ELECTRICAL EQUIPMENT FOR AVIATION— in the air—on the ground 


The General Electric Company Limited, Magnet House, Kingsway, London, W.C.2 


fine Sir George Godfrey 
a and Partners Ltd. 


HANWORTH MIDDLESEX AND 
HENLEY OXFORDSHIRE, 
TELEPHONE: FELTHAM 3291. 
4 CABLES: GODFREPART, LONDON 
Pe ASSOCIATED COMPANIES IN: MONTREAL, 
MELBOURNE AND JOHANNESBURG ODER 
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ENGINEERING 


(Central London) 


The following personnel 
are required to expand 
further our Design 


Office staff engaged on 


Aircraft and Light 


Engineering projects 


A SENIOR DESIGN TECHNICIANS 


Vacancies exist for a number of well-qualified men to join our 
team of technicians dealing with a wide range of 
engineering problems covering both research and design. 

The positions would appeal to experienced aircraft stressmen 
or structural designers wishing to widen their field of 
activities and escape from specialization. 


B SENIOR MECHANICAL & ELECTRICAL DESIGN DRAUGHTSMEN 


Enthusiastic men with experience in the above fields who have 
served an apprenticeship and have O.N.C. or above. Capable 
and willing to work with the minimum supervision. 

Knowledge of BS 308 an advantage. 


The above positions are permanent and pensionable and carry a high level of salary. 
Write in confidence to : 


DESIGN DIRECTOR, 
DEPT. A, 

MICROCELL LIMITED, 

9 Kingsway, London, W.C.2 
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J 
Imagine a man born today with fully developed faculties. He comes into the world and sees for the 
first time things of the world. He sees a cigarette. He has no idea of its purpose or value. He stands 
in the street and sees a million things—but he sees nothing but colours and shapes. To have meaning 
sight must be coupled with knowledge. At Fairey there are men with true vision, Hydraulics engineers 
who not only look at a problem but into it, through and beyond it to the solution. These are the men 
who create hydraulic systems for factories, aeroplanes, ships and nuclear power stations. They 
are working today for better living tomorrow. 


Look to Fairey tor progress in FAIREY ENGINEERING 


(Hydraulics Division) Heston - Middlesex Manufacturers of more Aircraft Hydraulic Power 
Fairey Engineering Limited (A member of the Fairey Group of Companies) Control Units than any other company in the world. 
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Discussing their Craft 


A particularly large audience massed in the lecture hall of the 
Institution of Mechanical Engineers to hear Mr. Majendie lecture last 
week on “All-weather Operation.” His paper is duly summarized in 
this issue. Analysis of the attendance disclosed a very high proportion 
of pilots, at least 25% of the total audience (approaching 300) were 
airline pilots, some 4% were test pilots. Figures show many more as 
pilots but not readily classifiable into groups. 

These figures are noteworthy in these days when so much that is 
heard or published about pilots has to do with what strikes many 
people as the extremely high salaries they receive, or the sharply 
defined working hours permitted them by international recognition. 

The occasion was therefore something of a triumph for the Guild 
of Air Pilots and Air Navigators, which Livery Company had 
organized the occasion. The appearance on the dais of the Master 
and Court in their robes of office gave the occasion a special dignity. 
It was also a reminder of the substantial changes which have occurred 
in relation to the crafts from which the Livery Companies originally 
sprang. 

Clearly, the very young City Company, of Air Pilots and Air 
Navigators, intends to honour the responsibility of furthering the 
craft of its members. The composition of the audience showed that 
there is plenty of support for the undertaking. And members showed 
this not only by turning up for the talk, but by getting down to cases 
when individuals went up from the body of the hall to the rostrum. 

How quickly professional qualifications change in these progressive 
days was reflected in the lecturer’s observation: “ that the time will 
soon be ripe for the pilot to abandon his traditional réle as a sleight- 
of-hand artiste and to emerge into his proper function as a highly 
qualified and responsible systems manager.” 


Reviving Aspirations 


Hopes are beginning to rise that Croydon may be brought back to 
aviation. In this issue we publish a photograph of the airfield in its 
prime and alongside, a sketch map showing the changes proposed by 
the R.Ae.C. at the recent inquiry into the development plan being put 
forward by the Administrative County of Surrey. The R.Ae.C. 
proposal, it will be recalled, was offered as a compromise to allow 
the provision of development areas while retaining enough of the air- 
field to make it suitable for executive aircraft though not for club 
flying or for flying training. 

In the view of those making the proposition it will still largely 
meet the Surrey County Council's proposals for playing fields, shopping 
centre and industrial sites. And do not let it be forgotten that an 
industrial concern exists ready and willing to come forward with the 
necessary funds to buy and to operate Croydon as a licensed business 
aerodrome. 

Last week we reviewed, and indeed welcomed, the proposals from 
the Air League’s 9-point Plea for General Aviation. But the pressure 
must be kept up. Further attempts must be made to acquaint the 
public with the necessity of reopening Croydon to business aviators. 

Expansion of business flying in this country is a needed assistance to 
the continuing expansion of our export drive. Croydon could yet be 
the first of the Cinque Airports vital in the battle for export markets. 
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Matters of Moment 


Form-filling Stalemate 


MEETING about the proposed air arrival and departure 

cards (see last week's issue, p. 548) between representatives 
of the Airline Operators’ Committee and of the Ministry of 
Aviation at London Airport on Oct. 19 ended in stalemate. 
The Ministry—supported by Home Office observers from the 
immigration branch—explained why the information was 
required and the airlines explained why the forms would be a 
nuisance, or worse. 

So far neither the Ministry (acting, presumably, for the 
Board of Trade, the Home Ofhce and the Commonwealth 
Relations Office, which require the information) nor the air- 
lines have publicly explained their viewpoints. Obviously the 
facts are needed for some good reason and, equally obviously, 
this way of obtaining the information is going to be a nuisance 
to the airlines—-not to mention their passengers. 

As we explained in last week's issue, the proposal is retro- 
grade in itself when so much effort has been applied to the 
reduction of red-tape for passengers and freight, but there 
would not appear to be too much difficulty in the case of 
incoming travellers. The cards could be distributed on the 
aircraft at some convenient moment—and passengers have 
nothing much to do during any flight. 

The real problem is that for outgoing passengers, who are 
always as busy and harassed as the airline and other repre- 
sentatives who are trying to get them smoothly on to Flight 
XYZ. It would surely not be an impossible exercise of 
ingenuity to devise some way of getting the necessary informa- 
tion from these passengers at some earlier stage in their travel 
programme.. 

If the information is required only for “ statistical purposes ” 
then there can be no hurry; at the worst, therefore. the 
departure cards could be distributed during flight and put 
together into a large stamped and addressed envelope supplied 
to the cabin crew. 


Anglo-American Orbital Communications 


OLLOWING swiftly on the announcement that NASA is 

prepared to offer rocket vehicles and launching facilities 
to private companies for the development of satellite com- 
munications (p. 590 of this issue), the wealthy American Tele- 
phone and Telegraph Company has asked the Federal 
Communications Commission for authority to launch a 
communications satellite within a year. Its purpose would be 
to provide experimental transmission of telephone calls, tele- 
vision and other types of communication between the United 
States, Great Britain and the European continent. 


OCTOBER 28, 1960 


CONVENTION 
CHAIRMAN.—Mr. 
Arnold Field, Master 
of the Guild of Air 
Traffic Control 
Officers, whose third 
convention was held 
last week. A report 
appears on _ pages 
82-583. 


The American company is prepared to pay for the launching 
of the satellite and to proceed with construction of ground 
transmission and receiving stations, The proposal is that the 
project should be financed and operated by A.T. and T. in 
co-operation with telephone services abroad. “We believe 
the commercial application of satellite communications is a job 
for private enterprise, * said Mr. Killingsworth, the company’s 
vice-president. “This new project is still another indication 
of our readiness to take on that job and pay our own way.” 

Meanwhile, British communications specialists, led by Major- 
General L. de M. Thuillier of the G.P.O., arrived in Washington 
on Oct. 23 to begin discussions with a number of agencies: of 
the United States Government and with private firms “ on 
matters associated with the possible use of communications 
systems via Earth satellites.” In the British party are Captain 
C. F. Booth, W. J. Bray, H. Leigh and F. J. D. Taylor, all of 
the U.K. Post Office; J. R. U. Page of the Office of the Minister 
for Science; F. E. J. Girling, A. G. Earl and C. Williams of 
the Ministry of Aviation; F. A. Kitchen of the Admiralty: 
and Gp. Capt. A. Foden and C. F. Sutton of the Ministry of 
Defence. 

Reports from America suggest that the visit, which is 
scheduled to last several weeks, will include talks with officials 
of both A.T. and T. and the Bell Telephone Company which 
has its own scheme for a satellite communications network 
involving European collaboration. 


WIND- TUNNEL CEREMONY.— 
The Minister of Aviation, Mr. Peter 
Thorneycroft, formally opening the 
new English Electric Aviation super- 
sonic wind-tunnels on Oct. 19. Left 
to right, Mr. Thorneycroft; Lord 
Caldecote; the Hon. George Nelson; 
Sir George Edwards; Mr. F. W. 
Page; and Sir George Gardner 
(Lord Portal, chairman of the B.A.C., 
is hidden behind the Minister). An 
account of the occasion is on 
pp. 594-5. 
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ROYAL OCCASION.—King Mahendra 

of Nepal visited the Vickers-Armstrongs 

(Aircraft) factory at Weybridge last 

week. Here, Sir George Edwards ex- 

plains the Vanguard production lines to 
the Royal visitor. 


DISTINGUISHED VISITORS.—Below, 
Brigadier Miguel Moragues (second from 
right) president of Aerolineas Argentinas 
recently visited Woodford and Chadder- 
ton to see the Avro 748; with him here 
is Mr. J. A. R. Kay (second from left) the 
company’s managing director. Below 
right, after visiting Avro on Oct. 14, 
Mr. Harold Watkinson, Minister of 
Defence, went to Blackburn Aircraft— 
left to right are Mr. F. W. Gosney; the 
Minister; Mr. T. Bancroft; Mr. A. F. 
Jopling ; and Capt. E. D. G. Lewin. 


Complete Helicopter Automation ? 


N the current issue of the authoritative “ U.S. Naval Institute 

Proceedings,” it is reported that a Navy drone helicopter 
with an injured seaman aboard was flown to shore by remote 
control through heavy fog from the destroyer “ Hazelwood ™ 
10 miles off Newport, R.I. No other rapid means of trans- 
porting the injured sailor to the base hospital was available at 
the time, the report adds. And the flight which was made on 
Jne. 16 is claimed as the first such flight on record 

This claim presumably relates to the essentially practical 
application of the system, for completely automatic helicopter 
control by remote means was first demonstrated in America 
some time ago. Doubtless the initial flights with such a system 
would be made with a “ passenger” in the form of a pilot to 
monitor the system and take over if it failed. The wording of 
this report certainly suggests that the injured seaman was the 
helicopter’s only occupant—in which case it can be assumed 
that confidence in the system is high or that the seaman’s case 
was desperate 


Effects of Jets on Hearing 


OISE from jet aeroplanes is distributed over a wide range 

of frequencies, and, unlike most industrial noise, is only 
intermittent for those most likely to be affected by it, namely, 
ground crews on the flight deck of an aircraft carrier. This 
accounts for its measured effect on hearing being “ relatively 
slight” in the opinion of R. R. Coles, R.N., and J. J. Knight, 
of the Medical Research Council's Deafness Unit. who described 
their recent researches in Nature (Vol. 184, p. 1803) 

Their investigations started late in 1957 with flight-deck crews 
in the “ Ark Royal” and “ Eagle.” who were divided into three 
groups of about 50 each according to the number of catapult 
take-offs they had attended. The group with minimum exposure 
suffered a loss of five decibels over a range of 250 to 8,000 
cvcles/sec. (i.e., from middle C on the piano to five octaves 
above); but the jets were not to blame, because the same hearing 
loss affects all shipborne crews whatever the kind of ship 
(including submarines), due to normal noises of seagoing vessels, 
and they always recover after a few days ashore 

The group with maximum exposure, averaging nearly 2,500 
catapult launches during 18 months, showed an additional mean 
loss of about 5 decibels confined to the range 1.000 to 2,000 
cycles (two to three octaves above middle C), This loss hardly 


affects the general loudness of sounds heard, but these 
frequencies are among the overtones which enable speech sounds 
to be distinguished from each other. 

More recent tests with flight-deck crews of H.M.S 
“ Victorious ” included the use of protective helmets, which 
gave a “significant protective effect” against frequencies of 
one to two kilocycles, provided they were worn correctly. The 
mean loss was three decibels after 500 take-offs spread over 
eight months. 

Twenty years ago similar tests on pilots of piston-engined 
aeroplanes were reported by Dr. T. S. Litder of Manchester 
University. He found that, if the ears were not protected, severe 
hearing loss to frequencies of over 2,000 cycles (three octaves 
above middle C) resulted, but was quickly recovered from after 
an hour’s flying, though long-continued periods of flying without 
ear protection had a more permanent effect. Here again, how- 
ever, only the clarity of speed, rather than its loudness, was 
affected.—A.E.s 


Mission to Moscow 


ECENTLY in the news has been the likely purchase of 
Russian helicopters by the Indian Government (THE AERO- 
PLANE AND ASTRONAUTICS, Oct. 14). An eight-man delegation 1s 
in fact at present in Moscow discussing the purchase of transport 
aircraft, helicopters, and “ certain other engineering equipment.” 
This team is led by Dr. D. S. Kothari, scientific adviser to the 
Defence Ministry, and comprises Mr. S. Jayasankar, financial 
adviser to the Indian Government; Mr. S. K. Mukerjee, secretary 
of the Border Road Development Committee; Air Vice-Marshal 
D. A. R. Nanda. Deputy Chief of the Air Staff; and Major- 
General K. N. Dubey, head of the border road construction 
operations. 

This particular interest in helicopters on the part of the Indian 
Government springs from the requirements of northern border 
areas—particularly in regard to supply dropping. According 
to a report from India the Russian helicopters are to be paid for 
in Indian rupees and will cost some R500,000 (about £37,500) 
less than the equivalent American craft 

The aircraft that have been mentioned in these reports are 
the Mi4 Hound and the Sikorsky S-62. Interim tests in India 
with the Russian craft are said to have proved its performance 
to be satisfactory for the purpose required; it is reported to have 
lifted a half-ton load to a height of more than 20,000 ft. 
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Joining the Graviner Board 
P. CAPT. R. H. HORNIMAN, C.B.E., F.R.Ae.S., R.A.F. 
(Retd.), has been appointed to the board of the Graviner 
Manufacturing Co., Ltd.—a company with which he has been 
associated since 1945, when he became sales manager of its 
Aircraft Fire Protection Equipment Division. 

Born in 1893, Gp. Capt. Horniman was educated at Sidcot 
School, Bootham School and Birmingham University. He 
served in the R.N.A.S. in the First World War and subsequently 
transferred to the Royal Air Force. After two years as a flying 
instructor at Cranwell he joined No. 32 (F) Squadron at Kenley 
where he stayed from 1925 to 1928—during which time he 
received a permanent commission. He next served in the 
Persian Gulf for three years and in 1931 became an experimental 
pilot at R.A.E. Farnborough. 

In 1935, Gp. Capt. Horniman was transferred to the Air 
Ministry where he stayed until 1939. And from 1939 to 1945 
he was the M.A.P. Overseer at Hawker Aircraft, Ltd. 


Para-visual Director in Operation 
HERE was a large attendance at the lecture organized by 
the Guild of Air Pilots and Air Navigators and given by 

Mr. A. J. A. Majendie on Oct. 20 at the Institution of 
Mechanical Engineers. The lecture is reported on p. 584. 

In the course of the lecture three films were shown, and in 
the modern manner were in colour. Particular interest attached 
to the first showing of a film of the Smiths Para-visual Director 
in action. 

As part of their efforts aimed at solving some of the remain- 
ing problems of all-weather operation, Smiths have been doing 
fundamental research into instrumentation techniques. The 
result is a radically new form of flight director which makes 
use of non-fixated vision, leaving the directed vision free for 
other tasks. The new instrument has become known as the 
Smiths Para-visual Director. It will be recalled that this device 
consists of what is in effect a miniature barber's pole set hori- 
zontally. When rotated the pattern appears to run one way 
or the other. 

It is well known that the human eye, in addition to seeing 
objects viewed directly can, at the same time, perceive other 
things towards the fringes of the field of view. This “ extra- 
foveal vision,” as it is called, is especially sensitive to moving 
stimuli, 

Study showed that a form of display which became dynamic 
only when action was needed but which was at other times 
static, had considerable advantages. Shots in the film showed 
that when at rest the black and white pattern is inconspicuous, 
but when rotated an impression of linear movement is produced. 

In a typical installation there are three P.V.D. displays for 
each pilot. These are arranged just below eye level so that 
there is no interference with direct vision. The unit in front 
of the pilot is the azimuth display and shows bank errors by 
streaming to the left or right. Those on either side are slaved 


SA 

SYSTEMS MANAGER.—As the trend towards automatic 

control on the flight deck continues, the time may come when 

the pilot's function is to make management decisions only—a 
cartoon shown by Mr. Majendie in his lecture. 
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together and display pitch errors by streaming backwards and 
forwards. 

The film, taken at night in the cockpit of the Smiths Dove, 
without any studio shots, is extremely effective and most 
successful in showing how the Para-visual Director appears to 
the pilot when making a night landing. 


Polaris on Television 


REMARKABLY swift development of a revolutionary 
new weapon system was traced in the recent B.B.C. show- 
ing of the television film “ Year of the Polaris.” The story 
traced the history of the missile from its earliest days as a 
model fired by compressed air in a test tank to the dramatic 
moment in July last, when, for the first time, Polaris was fired 
from a submerged submarine, the U.S.S. “ George Washington.” 
Shots of Polaris coming out of the water and igniting were 
of particular interest; the missile pops up at an unpredictable 
angle and is “straightened up” by its guidance system after 
the engine fires. 

The U.S. Navy expects to have two atomic powered Polaris 
equipped submarines operational this year and six by the end 
of 1961. To complete a global Polaris launching system 45 
are scheduled. Vessels are to be operated in the Barents Sea 
and the Arctic as well as in the Atlantic. 

In the discussion which followed later Admiral Sir Michael 
Denny, K.C.B., Alistair Buchan, Sir Frederick Brundrett, 
K.C.B., Edward R. Murrow and Ludovic Kennedy discussed 
the weapon system and its effect on global strategy. It was 
generally agreed that with the coming of Polaris the deterrent 
moves into a much more secure phase. 

Mr. Buchan and Sir Frederick Brundrett thought there was 
a strong case for Britain to adopt Polaris, while Admiral Sir 
Michael Denny thought Skybolt had its place. Mr. Buchan’s 
suggestion was that the Government had adopted Skybolt in 
order to keep the aircraft industry in business. 

The possibility of the U.S. having supply bases in Scotland 


for Polaris submarines was also raised. Mr. Murrow said 


he felt there was a disposition in America to make Polaris 
available to NATO. 


A Flying Fire Engine 


INETEEN FIFTY-EIGHT was a black year for British 

Columbia's forest industry. Although the woods were 
closed for months, more than 4,000 forest fires did damage 
estimated at $10,000,000. 

To combat this continuing problem several major pulp and 
paper companies banded together to purchase four surplus 
U.S. Navy Martin Mars flying-boats for use as water bombers. 
The first aircraft was converted last spring by Fairey Aviation 
at Patricia Bay, B.C., for Forest Industries Flying Tankers, Ltd. 
Its record on this year’s forest fires will determine whether the 
other three Mars are to be converted. 

The 75-ton Mars has been equipped with two retractable 
scoops so that water can be taken aboard while taxi-ing. The 
aircraft’s entire 7,000-gal. load can be dumped in 35 sec., and 
is said to be equivalent to a third of an inch of rain on a one- 
acre area.—N.A.M. 


Brigadier I. 5. Jehu 


MEMORIAL service for Brigadier I. S. Jehu, C.LE., who 
died suddenly on Oct. 7, was held at St. Columba’s 
Church, Pont Street, London, on Oct. 24. For the past eight 
years, Brig. Jehu had been chief information officer at the 
Ministry of Supply and its successor, the Ministry of Aviation. 
Born in 1908 and educated at Edinburgh Academy, Edin- 
burgh University and St. John’s College, Cambridge, Ivor Jehu 
had a long and distinguished career as a journalist in the 
between-war years. After a period as sub-editor on the Glasgow 
Herald, he became junior assistant editor of the Times of India 
in 1932. He was war correspondent during the North-west 
Frontier Mohmand operations in 1935 and the Waziristan 
operation in 1938, in which year he was special representative 
of the Times of India at H.Q. Government of India. In 1940 
he became director of public relations in the Defence Depart- 
ment of the Government of India, with the rank of Lt.-col. 
(Indian Army). Two years later, with the rank of brigadier, 
he became head of the Inter-Services P.R. Directorate India 
Command. 

In 1945 he was released to return to the Times of India of 
which he became editor. Between 1948 and 1950 he was also 
editor of The Sunday News of India, and the Evening News 
of India. 
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Hawker P.1127 


Lift-off 
al 


Dunsfold 


* dapaionag TS at the end of last week made it clear that progress 
with the Hawker P.1127 vrov strike fighter has reached 
that important stage where the first step towards free hovering 
flight has been taken During its early hovering trials the 
aircraft is tethered and on this first flight at Dunsfold aerodrome 
it rose only a short distance off the ground with the Hawker 
chief test pilot, Bill Bedford, at the controls. 

A series of hovering trials will be made there at the Hawker 
airfield before the aircraft is taken by road to the R.A. 
Bedford, for its first flights as a conventional aircraft. It will 
then probably return to Dunsfold for its transition flight trials. 

Hawker test pilots visited the U.S.A. and flew the Bell X-14 
to get flight experience with a deflected thrust vrot aircraft 
before P.1127 trials began. 

The Hawker P.1127 is unique in being the first v/sTotr 
aircraft designed from the start as an operational military 
aircraft. The prototype has been built very rapidly; the first 
drawings were issued to the Hawker experimental shop in 
May. 1959, less than 18 months ago. 

The aircraft has been designed around the Bristol Siddeley 
BS.53 lift/thrust engine. This is a ducted-fan turbojet with a 
by-pass ratio above 1.5: 1. Slightly more than half its total 
thrust comes from the front-fan efflux and the remainder from 
the turbine exhaust. 

The effluxes from both the front fan and turbine are 
bifurcated and the jet flow leaves the engine through movable 
nozzles at the end of the four exhaust ducts. The nozzles allow 
the engine thrust to be directed downwards for vertical take-off, 
backwards for forward flight, or in any intermediate direction 
The nozzles can also be directed slightly forward of the vertical 
to give a braking thrust component. 

In a lecture last December Dr. Hooker. technical director 
(aero.) of Bristol Siddeley, stated that take-off thrust of the 
BS.53 (then known as the BE.53) was 15,000 Ib. and its thrust 
weight ratio was 7:1. A specific fuel consumption of around 
0.6 Ib./lb./hr. was quoted for the BE.58, a civil version of 
the BS.S3. 

These performance figures, however, doubtless refer to a 
developed version and the first flight engine currently installed 
probably has a lower thrust and lower thrust/weight ratio 
Bristol Siddeley stated recently that thrust/weight ratios of about 
5.6: 1 were being achieved with turbofan engines having by-pass 
ratios above 1.7: 

The BS.53 has not before been flown in any aircraft. It is 
thus to be expected that P.1127 flight trials will go forward 
by easy steps although Hawkers hope to reach the transition 
stage fairly rapidly. 


? of ° 
° <9 


Designed by a team led by Sir Sydney Camm, the P.1127 
was initially developed by Hawker as a private venture, but 
a Ministry of Aviation contract for it has now been signed. 

The official announcement says that an order for a number 
of development aircraft has been placed and that a second 
machine is undergoing structural tests. 

No photographs of the aircraft have been released, but the 
illustration on this page is generally assumed to show the 
P.1127. It appeared on the Bristol Siddeley stand at the recent 
S.B.A.C. Display 

It shows a relatively small single-seat aircraft powered by 
a single BS.53. It has a high shoulder wing, apparently with 
anhedral and moderate leading-edge sweepback. Engine-efflux 
nozzles are on the fuselage side, one just below the wing, 
one ahead of it 

No undercarriage is visible, but a bicycle arrangement would 
be logical, with two main wheels retracting into the fuselage 
and outriggers on the wing. If adopted, this scheme would 
simplify the design of the wing and help reduce its structure 
weight. The fin and rudder are swept and the tailplane— 
apparently all-moving—is at the base of the fin. 

With two jet nozzles on each side of the fuselage, it is 
probable that P.1127 receives a beneficial “ hovercraft” lift 
effect when hovering close to the ground. Puff-pipe controls 
are almost certainly used to stabilize the aircraft during the 
hover. 

The normal arrangement would be to have one on each side 
of the wing and one at each end of the fuselage. One way 
to achieve yaw control would be for the fuselage nozzles to 
revolve sideways in addition to their basic use for pitch 
control. In such a system compressed air bled from the engine 
compressor would be supplied to the puff-pipe nozzles. These 
nozzles are likely to be linked directly to the normal aero- 
dynamic flying controls of the P.1127. It is well known that 
Sir Sydney Camm and his team favour the most direct approach 
to the problem. This suggests that a very simple autostabiliza- 
tion system has been incorporated. 

The P.1127 is a small and light aircraft by modern standards; 
for VTOL operation its take-off weight must be under 15,000 Ib., 
compared with up to 24,000 Ib. for the latest Hunter variants. 
On the other hand it could be flown at a considerably higher 
weight if it were to take-off as a conventional aircraft from 
normal runways. When operated in this way, it might well 
be able to carry large external fuel tanks and military loads, 
slung beneath the wing in traditional Hawker fashion, and 
would probably have a very long ferry range. 

It is to be assumed that the aircraft should be well suited for 
tactical reconnaissance and army support. 

It is basically a subsonic aircraft although doubtless transonic 
in a dive. Its military performance is probably similar to that 
of the Hunter, with more emphasis on low-level strike perform- 
ance, and with the priceless additional benefit of either vrot 
or sToL capability, depending on the operating weight. 

The P.1127 differs from the other British “ flat-riser,” the 
Short SC.1 in that it has been designed as an operational 
aircraft, This has demanded very careful design to save weight 
and ensure an adequate range and military load, a requirement 
lacking when an aircraft is designed purely for research. 

In consequence the P.1127 may be expected to be given a 
name in due course and to see service with the R.A.F. It is 
well-known that the NATO Air Forces are taking much 
interest in its development. 


VTOL AND STOL.—For a vertical take-off the jet nozzles are 

directed downwards and gradually revolve to give propulsive 

thrust. For a short take-off the aircraft accelerates with jet 

nozzles giving propulsive thrust; they are then rapidly lowered 
to give a lift component. 
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Aviation News in General 


SCOUT NOT SPRITE.—The name 
Sprite, projected for the Westland Saro 
P.531 helicopter, has now been dropped. 
The helicopters of this type for the Army 
Air Corps will be named Scout, and the 
Royal Navy is likely to adopt the name 
Sea Scout for its P.531s. 


SHORT FLIGHT.—the Short 
with the wing swept back at 69° (see our 
issue Oct. 14, p. 515) made its first flight 
at the R.A.E. Bedford on Oct. 18. Now 
powered by a Bristol Siddeley turbo- 
yet, the SB.S was flown by Denis Taylor, 
an M.o.A. test pilot. 


OMEGA CERTIFICATE.—The 
Omega BS-12D helicopter received its 
provisional Class 1 approved type 
certificate from the F.A.A. on Sept. 27. 


RE-ENTRY A.D. 6,000?—After inject- ‘ 
ing the balloon satellite Echo I into orbit , iy 2* 
on Aug. 12, the third stage of the Thor- SEY 
Delta rocket settled into a near-circular 
orbit of its own. A Douglas estimate 
suggests it will have a lifetime of 3,000 
to 4,000 years. 


Howurd Levy photogruph 


TACTICAL «EYE’’.—Seen in the Science and Industry section of the Long Island 
Fair, held recently at the Roosevelt Exposition Center, was this Fairchild AN/USD-5 


ae combat surveillance drone, complete with combined Fairchild GH-2 transporter 
i and zero-length launcher. Powered by a Pratt & Whitney JT-12 turbojet of 
e 3,000 Ib. s.t., the drone made its first successful flight on May 14, 1960. 
"4 nat PRIME CONTRACT.—A $6 million camera lens of 12 to 15 in. diameter on 
Pe God contract has been awarded to the Chance _ one side. 
Vought Aircraft Co. by NASA as prime 
contractor for the all-solid, SKYBOLT TEST.—Two successful 
‘. Scout space-booster. static firings of the first stage of the 
: Douglas Skybolt A.L.B.M. have been 
“UMBILICAL” MISHAP.—Investiga- announced by Aerojet-General. 
tion into reason why the Samos I 
reconnaissance satellite did not go into BOOSTS.—Three companies 
Az £ bit has shown that the “ umbilical ” ave been selected by NASA po prepene 
preliminary design studies of “ super- 
did not release cleanly at lift-off. Part lid 
ar | of the Agena second-stage was torn away, SIZ. SOM@ propelient boosters for rocket 
vehicles weighing one to seven million 
i amaging the gas-jet orientation system. — ,ounds, having thrust levels two to three 
times the vehicle weight. The companies 
Te = ; tion by the U.S.A.F. Thiokol Chemical Corp. 
Ke Howard Levy photograph SPACE DEBRIS. — An object NEXT YEAR’S SHOW.— The S.B.A.C. 
oil ROBOT ASTRONOMER.—Scale model blackened by heat and thought to be _ has already announced the dates for next 
ae hy of the Orbiting Astronomical Observ- part of the scientific equipment of the year’s air display at Farnborough. Press 
atory for which the Grumman Aircraft U.S. Pioneer probe, launched in preview and _  Technician’s Day on 
a Engineering Corp., was recently unsuccessful attempt to reach the Moon _ the Monday, Sept. 4. The Tuesday, Wed- 
Pgs 5 awarded a $23 million development on Sept. 25, is reported to have been  nesday and Thursday, Sept. 5, 6 and 7 
Fei contract by NASA. The project was picked up on a farm in Northern’ will be “trade” days; and Friday, 
fully described in our issues of Oct. 14, Transvaal. It is described as being Saturday and Sunday, Sept. 8, 9 and 10, 
1960, p. 541, and Oct. 21, 1960, p. 563. circular, about 3 ft. in diameter, with a will be the public days. 


Commercial Aviation Affairs 


GHANA BRITANNIAS.—Ghana Air- 1,268,000 departures by air (a 26% 
ways has purchased a second Bristol increase over 1959) compared with 
Britannia. Originally built as the first 1,222,000 arrivals and 1,207,000 
312 for B.O.A.C. (G-AOVA) it was later departures by sea (a 2% increase). 


used for development flying 
MERGER APPROVED. —-The share- 
IRISH BOEING.—The first Boeing holders of United Air Lines and Capital a 


720-048 for Irish International Airlines Aijrlines, meeting separately on Oct. 14, 

made its first flight at Renton on Oct. 14. voted overwhelmingly in favour of the 

Delivery was scheduled for Oct. 24, after proposed merger. The CAB examiners’ 

which Irish crews were to continue hearing into the proposal began on Oct. 
19. 


training at Tucson. It is due to arrive at » 
“a Dublin on Nov. 18 and will make prov- 
Se ee ing flights to New York before inaugurat- VISCOUNT CHANGES. -S.A\S. has 
3 g : ing scheduled service on Dec. 14. chartered a Viscount 779 from Fred 
AP Olsen for use on domestic routes this 


AIR IN THE LEAD.— For the first winter. Continental Air Lines has sold NEWCOMER.—A model of a Chance 


Bt time, according to the Board of Trade one Viscount 812 each to Ansett-A.N.A. Vought vVTOL/sTOL logistic transport 
ny :. Journal, the number of passengers to and and Tennessee Gas Transmission Co. The aircraft. Four Pratt & Whitney J60 
from the U.K. by air has exceeded those latter company already has one executive turbojets, located in pods above the 
travelling by sea. In the first six months Viscount 835, and Ansett-A.N.A. has wing, drive turbofans which supply 


of 1960, there were 1,282,000 arrivals and four Viscount 832s thrust for flight. 
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BELGIAN TEST-BED.—A Pratt & 
Whitney JT4A-9 for one of Sabena’s 
Boeing Intercontinentals on a special 
test-bed. It is the only one in Belgium 
capable of absorbing thrusts of 35,000 Ib. 


COMET ANNIVERSARY.—In_ two 
years of operation, since Oct. 4, 1958, 
B.O.A.C. Comets have carried some 
327,000 passengers more than 1,205 
million passenger miles and have flown 
68.500 hours. 


BOEING ANNIVERSARY.—In_ the 
two years since the Boeing 707 went into 
service (on Oct. 26, 1958, between New 
York and Paris) these aircraft have flown 
approximately 14,600 million passenger 
miles. 160 are now in service, calling 
regularly at 100 cities in more than 45 
countries. 


COMETS EAST.—-On Nov. 1 B.O.A.C. 
will introduce a weekly Comet service to 
Abadan and Doha, in addition to the 
weekly Britannia service already 
operating. 


P.L.A, BOEINGS.—Boeing 707s used 
on charter from Pan American to fly 
Pakistan International's thrice-weekly 
service between London and Karachi 
now operate in P.I.A. markings, although 
retaining U.S. registry. 


EXPENSIVE UNDERSHOOT.—Total 
cost of repairing the Air France Boeing 
707 which landed short at Pointe-a-Pitre 
on Oct. 7 has been estimated at Fr. fr. 
1,000 million (about £725,000). The star- 
board undercarriage was torn off and the 
aircraft skidded on its fuselage for nearly 
2,000 yds. There were no casualties 


ANTI-COLLISION.—Five active pro- 
jects are under study by the F.A.A. 
Collision Prevention Advisory Group, 
and 10 more are scheduled for study. 
They include a Bendix system in which 
radio signals transmitted by one aircraft 
would be “bounced” back from the 
ground to others in the vicinity. <A 


Sperry system would combine collision 
avoidance and pilot warning functions, 
making use of a flush-mounted scanning 
antenna. A scheme based on infra-red 
rays has been suggested by the Naval 
Ordnance Test Station 


CHANNEL SUCCESS.—Figures given 
by Channel Air Bridge for their services 
from Southend to Calais, Ostend and 
Rotterdam in the year ended Sept. 31, 
1960, show the following percentage 
increases Over the previous year: services 
operated, 48.7%; passengers carried, 
74.6%; vehicles carried, 45.5%; freight 
carried (tons), 76.3%; revenue ton-miles, 
51.1 


CHANNEL RECORD.—In the year 
ended Sept. 30, Silver City Airways flew 
90,332 cars across the Channel—an 
increase of nearly 30%. The fleet of 
Bristol Freighters made 40,000 crossings, 
carried 220,000 passengers and 135,607 
tons of freight—an increase of 35 


NEWCASTLE CHARTERS.— Under 
the name MacSmith Air Charter, Ltd., 
a new company based at Woolsington 
Airport, Newcastle, is offering passenger 
and freight charter services and aerial 
photography. The company uses Austers 
and Rapides. 


COMPUTED FLIGHT PLANS. — 
Japan Air Lines are using a Bendix G-15D 
digital computer to work out DC-8 flight 
plans. Apart from the time saving—the 
computer is credited with a 70-second 
flight-plan production—the speed of 
operation permits late changes in ground 
temperatures to be taken into account 
when computing permissible take-off 
weights. 


JET POLAR SERVICE.—S.AS. put 
DC-8s on to its Polar service between 
Europe and the Far East on Oct. II, 
cutting the flying time to less than 16 
hours. Two services a week will be flown 
during the winter. In 1961, S.A.S. will 
introduce Convair 600s on its southern 
route to the Far East. 


SABENA EXTENSION.—On Dec. 2 
Sabena will start Boeing 707 services to 
Mexico City via Montreal—the first 
operation by this carrier into Latin 
American areas, 


CRASH CAUSE.—An _italian-U.S. 
investigating committee has reported that 
the crash of a T.W.A. Super-Constella- 
tion near Milan on Jne. 26, 1959, was 
the result of static electrical charges on 
the outside of the aircraft igniting petrol 
fumes in one of the tanks, 


B.A.C. APPOINTMENT. — Mr. 
E. C. A. Goodwin, M.I.P.E., has been 
appointed assistant production manager 
(military aircraft), at Vickers-Armsirongs 
(Aircraft), Ltd. 


AEROSPACE APPOINTMENT.—Mr. 
Walter T. Bonney has been appointed 
director of Public Information of The 
Aerospace Corporation. Mr. Bonney was 
formerly director of the Office of Public 
Information of NASA. 


TEXAS INSTRUMENTS. Mr. 
Dudley Saward has resigned from his 
appointment of managing director of 
Texas Instruments, Ltd., but is remain- 
ing a director The company’s new 
managing director is Mr. A. N. Provost. 


CASTROL APPOINTMENT. — Mr. 
N. E. F. Hitchcock, B.Sc., F.Inst.Pet., 
has been appointed laboratory manager 
of the Castrol Group’s main research 
establishment at Hayes, to succeed the 
late Mr. P. W. L. Gossling. Mr. Hitch- 
cock is the group development chemist— 
a position he will continue to hold. 


WESTLAND APPOINTMENT.— Mr. 
Geoffrey Mardon has been appointed 


resident sales representative for Westland 
Aircraft, Ltd., covering Australasia and 
all Asia east of Pakistan. 


SANDERS CHANGES. — Following 
expansion within the Sanders Group of 
companies, Mr. R. G. Roberts, formerly 
chief sales engineer, has been appointed 
sales manager: and Mr. R. M. Baerlein, 
formerly sales engineer, has been 
appointed senior sales engineer 


T.W.A. APPOINTMENTS. — Mr. 
Harry T. Flynn has been appointed 
passenger and cargo sales manager for 
the U.K. by T.W.A. Mr. O. T. Hilton 
becomes passenger sales manager, U.K., 
and Mr. J. M. Ritchie sales representative 
for Scotland. 


SKYBOLT CO-ORDINATOR.—Mr 
Cc. C. Martin has been appointed the 
Douglas Aircraft defence representative 
in the United Kingdom responsible for 
liaison on the Skybolt programme. 


ICAO ELECTIONS.—Vice-presidents 
of ICAO, elected by the Council to serve 
in 1961. are Dr. Alfonso Cucci (Italy), 
Carlos Themudo Barata (Portugal) and 
Hugo Roque Settis (Argentine) 


ON THE P.R.P. BOARD. — Mr. 
G. R. T. Langford-Allen has been 
appointed managing director of Palmers 
Reinforced Plastics, Ltd., of Beckenham, 
Kent. The company is a member of the 
Thomas Tilling Group. 


CENTO POST.—The only R.A-F. 
administrative apprentice to rise to air 
rank, Air Cdre. W. Carter, D.F.C., is to 
become Deputy Chief of Staff, Combined 
Military Planning Organization, Central 
Treaty Organization, in Ankara. 


MASTER PILOTS. — G.A.P.A.N. has 
awarded Master Air Pilot Certificates to 
the following: Capt. J. F. C. Carrington, 
training captain with Cathay Pacific Air- 
ways, Ltd.; Mr. C. W. C. Hamilton, 
Airwork Services instructor; Capt. A. E. 
Hare, training captain with Skyways, 
Ltd.; Capt. J. H. R. Marshall, T.A.A.; 
and Capt. A. H. N. Woolcott, B.O.A.C. 
Comet Fleet. 


BLACKBURN BOARD CHANGES.— 
Sir Roy Dobson has been appointed a 
director and chairman of Biackburn 
Aircraft, Ltd., and Mr. A. F. Jopling 
becomes deputy chairman. 
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Fares—the Downward Trend 


N extension of economy-class service, reduced fares in some 
areas and more creative and inclusive tour rates to promote 
off-season tourist traffic were among the agreements negotiated 
at the IATA Traffic Conferences in Cannes. Two other 
significant decisions were to make the agreements on fares and 
rates valid for two years, and to call a special conference next 
January to discuss new approaches to cargo rating. . 
Commenting on these decisions, Mr. V. H. L. Dubourcg, 
senior vice-president of K.L.M. and chairman of the con- 
ferences, said that making the fares and rates agreed at Cannes 
effective from Dec. 1, 1960 or Apr. 1, 1961, until Mar. 31, 1963, 
was “a major step towards greater stability in the industry.” 
It was a sign, he said, “that we are nearing the end of the 
revolutionary transition from propellers to jets.” Airlines will 
be able to request consideration of specific changes at the end 
of twelve months, but the new scheme in general is expected to 
reduce the length and cost of IATA traffic sessions and effect 
substantial savings in tariff publications and sales procedures. 
Referring to the freight rates conference, to start on Jan. 23, 
1961, Mr. Duboureq said that “the air lines unanimously 
recognize a need for bold and imaginative measures to fill the 
cargo holds of the new jet transports and the growing number 
of all-cargo aircraft in scheduled service. The industry is on the 
threshold of the great cargo breakthrough and we hope to give 
it a firm push.” 

The Conferences maintained the practice, established two 
years ago, of basing fares on jet service and allowing a 
differential in price or standard of service for propeller aircraft 
on long stages. In future, airlines will serve hot meals to 
economy-class passengers over the North Atlantic (restoring 
the standard of this class to that of the former tourist class in 
all respects other than seat pitch). No other changes are 
planned in conditions of service in any classes. 

An experimental elaboration of industry fares tables by 
electronic data processing machines is to be undertaken by 
IATA on behalf of member airlines. Rules for round trip 
air-sea journeys were relaxed to make such trips more attractive. 

The most important fares and rates agreements, on an area- 
by-area basis, were as follow:— 

North and Central Pacific. New economy class services to begin 
on Dec. 1, at 14% below the existing tourist fares, which they 
replace. First class fares rise slightly. Cost differentia] between jet 
and propeller in economy class, cost or seat-pitch differential in 
first class. Special party rates, 35 or more passengers, offer a 
further 30% cut between Sept. 1 and Feb. 28 eastbound and Nov. 1 
and Feb, 28 westbound. No change in cargo rates. 

_ Asia and Australasia. No significant changes. Special low excur- 
sion fares introduced from Persian Gulf to India and Pakistan and 
from Fiji to India. 


Western Hemisphere. Reductions of up to 35%, in low-class fares 
between North and South America. First class fares up by 10%. 
No family fares between Bermuda and the U.S. and Canada. 
Special commodity freight rates between North American points 
and the Caribbean. 

North Atlantic. Fares virtually unaltered, but a meeting will be 
held next Spring to assess results of the 17-day excursion fare 
introduced on Oct. 1 and consider further excursion and group 
travel schemes. Reductions in a wide range of specific commodity 
freight rates between Canada and Europe, effective Jan. 1. Sub- 
stantial reductions in fares between U.S. and the Far East via 
the North Atlantic, 

Europe. General fares levels unchanged, but creative and inclu- 
sive tour rates to be extended. Special fare reductions for parties 
from Europe and the U.K. to the Middle East. 


More details of the reductions in European fares were given 
by B.E.A. The largest reductions are for week-end day flights to 
Barcelona (23°, down); Nice (16%); Rome (17°) and nine 
other resorts in Italy, Portgual and Spain. Smaller reductions 
(from 2° to 13%) in the peak summer months on certain day 
and night flights are planned in return fares to Barcelona, 
Lisbon, Palma and Valencia. 

First-class fares on some B.E.A. routes from London, 
Birmingham and Manchester to European points will be 
increased by 2% to 12% next April. Destinations concerned 
include Geneva, Madrid, Nice, Nicosia, Oslo, Paris, Stockholm 
and Zurich. 

B.E.A. has also given details of lower fares proposed for 
domestic routes, to be introduced on Apr. 1, 1961. Return 
fares will be abolished and will be twice the one-way fare: 
the actual level of the return fares will remain unaltered. 
however, and single fares will therefore be cut, by amounts 
varying from 10°, to 50%. On flights at off-peak periods on 
which cheap excursion rates are available at present, the single 
fare will be half of this rate; giving up to 47% reductions on 
flights between London and Belfast, Edinburgh, Glasgow and 
Manchester, while the London-Birmingham single fare will be 
cut by half on all flights. 

Most of the present type of excursion fare, based on round 
trips with restricted validities, will disappear, A small increase 
will be made in first-class fares on the Scottish and Northern 
Ireland routes, and the standard of service will be improved. 

Similar reductions will be made by Jersey Airlines. 

B.O.A.C. and Cunard Eagle last week announced a large 
cut in the economy fare between the U.K. and Bermuda. From 
Nov. 15 the single fare will be £85 15s. and the return fare 
£154 7s.. compared with the present fares of £100 and £180 
respectively. The two airlines are also to introduce a 17-day 
excursion fare of £114 6s. return on this route, from Dec. 1. 


B.O.A.C. DC-7s for Freighting 


AVING been successful in its application to the A.T.A.C. 

for permission to operate a transatlantic all-freight service, 
B.O.A.C. announced last week that it would inaugurate this 
service in November and will be flying two services a week 
in each direction between London and New York by the end 
of the year. Two of the 10 Douglas DC-7Cs owned by the 
Corporation are being converted to DC-7F Speedfreighter con- 
figuration by Douglas at Santa Monica for this service. They 
will have a cargo capacity of about 5,000 cu. ft. and a payload 
of 32,000 Ib. 

When B.O.A.C. originally ordered DC-7Cs in 1955, one of 
the conditions of purchase was that they should be re-exported 
when the Britannia 312s were delivered. This condition was 
subsequently amended to allow the Corporation to keep the 
DC-7Cs until the fleet of Boeing 707s was fully operational. 
This situation will be achieved early next year. However, the 
price likely to be obtained for the DC-7Cs if offered on the 
open market would be well below book value. 

The Corporation has now, it seems, successfully made a 
case for keeping the DC-7Cs in service for long-range contract 
charters, freighting and similar duties, to avoid the capital loss 
which might otherwise be incurred. One consequence of this 
may be that import duty will now be payable: as the aircraft 
were regarded as a temporary import, this had previously 
been waived. The sum involved would be £1,855,000. 

B.O.A.C. at present is licensed to operate a freight service 
to the Far East, but for some years this has been flown under 
contract by Skyways. at first using Yorks and, more recently, 
modified B.O.A.C, Constellations. An all-freight transatlantic 
service was flown experimentally by Airwork six years ago 


and this licence, which expires in 1963, is now held by British 
United Airways, although the service is not operated. Cunard 
Eagle applied for a similar licence at the same time as 
B.O.A.C., and was still awaiting news of this application when 
we closed for press. The B.O.A.C. approval covers services 
from London, Manchester and Prestwick to New York, Chicago. 
Detroit, Boston, Montreal and Toronto. 


Extending Vehicle Ferries 


PPROVAL has now been given by the A.T.A.C. for the 
longer-haul vehicle ferry services between the U.K. and 
Europe, requested in May and June, 1959, by Silver City 
Airways and Channel Air Bridge. At the suggestion of the 
Ministry of Aviation, the two operators have rationalized their 
plans for these deep penetration routes, and as a result Silver 
City has been approved for services to Cologne, Paris and 
Auxerre, and Channel Air Bridge for services to Lyons, 
Strasbourg, Dusseldorf and Bremen. The approval of the 
French and German governments has still to be obtained. 
Last week, Silver City announced further plans to develop 
car ferry routes, in this case between the north of England 
and Scotland, and the northern coast of France. The applica- 
tion to the A.T.A.C. is for a seven-year period from Mar. 1. 
1961, for six return vehicle ferry services a day from Blackpool, 
Liverpool, Manchester, Leeds, Newcastle, Edinburgh and 
Glasgow to Le Touquet, Calais and Cherbourg; and from 
Newcastle to Amsterdam. Similar applications for passenger 
services over these routes have already been made, and the 
company already has a licence for a vehicle ferry from 
Birmingham to Le Touquet. 
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TO DATE SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 
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Air Transport... .- 


Those Ocean Weather Stations 


NE of the vital services which is rarely given very much 

attention. and for which the airlines do not directly pay, 
is that provided by the nine North Atlantic weather stations. 
These are manned by ships supplied, or paid for, by 18 ICAO 
member nations whose airlines operate across the Atlantic 

Every year the organization issues from Montreal a report 
on the work being done and readers of this report remember, 
for at least a few minutes, the crews of those little ships each 
patrolling their 10-mile squares and relieved, with luck, about 
once every three weeks. In fact, two or three ships—-depending 
on the distance of the station from the home base—are required 
to man each weather point. 

During 1959 the ships were in routine radio contact with 
$1.577 aircraft and provided 45,980 radar position fixes and 
3,396 p/F bearings. They also rescued nine people from the 
sea (none from transport aircraft, but including two from 
ditched military aircraft), received 10 aviation and 574 marine 
S.O.S. messages and made radio contact with 14,791 other 
ships 

The meteorologists on the weather ships normally make eight 
surface-weather, four upper-wind and four radiosonde obser- 
vations every day. With the increasing number of turbojet 
operations across the North Atlantic high-altitude weather 
information is of special importance and all the weather ships 
now attain terminal heights of more than 55,000 ft. with their 
radiosonde observations. 


Record Results 


E.A. traffic figures for August, tabulated right, show 
B. records in almost every respect. With more than half-a- 
million passengers carried in the month (at a load factor of 
75°), passenger miles were up on the August, 1959, figure by 
19°... Preliminary results for September—in which month 
B.E.A. carried its 25 millionth passenger—show a similar 
percentage increase. 

Big increases in capacity offered in the domestic routes this 
winter have been announced by B.E.A. Starting on Nov. 1, the 
London-Glasgow route will have 60° more seats than at the 
same time last year The London-Edinburgh capacity will 
increase by 30°, London-Manchester by 80°, and London- 
Belfast by 40 The introduction of Vanguards next spring 
will give further increases. Plans now announced are for two 


ROTARY FIRST.—This Sikorsky S-62 is the first turbine 
helicopter delivered to an airline—Los Angeles Airways. 


Vanguard services a day between London and Glasgow from 
Apr. 1, increasing to five a day from Aug. 1; one round trip 
London-Edinburgh a day from Aug. | and two round trips a 
day London-Belfast from Jly. | 


| August, August, 
| 1959 Vertasion 


Capacity ton miles offered 


Load ton miles sold 18,617,000 15,623,000 +19.2", 


Revenue load factor | | 71.4% — 1.4% 
Passengers carried §23,112 | 438,867 +19.2",, 
Passenger miles flown 180,975,000 | 151,871,000 +19.2", 
Passenger load factor } 49 | 76.1", — 1.6", 
Freight ton miles |} 1.179.600 | 1,000,900 +179", 
Mail ton miles j 319,600 290,900 + 99", 
Aircraft miles flown | 4,538,800 4,391,100 + 3.4", 
Revenue hours flown | 22,068 23,167 — 47%, 


The B.E.A. routes between London and Scotland now carry 
more passenger traffic than any other group of routes on the 
Corporation’s entire network, domestic and international. This 
situation will be further exploited by the new low fares, details 
of which are given on p. 582. 


ICAO in the Congo 


HE activities of ICAO in helping to maintain civil aviation 

services in the Congo have been described in a report to 
the Council of this U.N. Specialized Agency, as we noted 
briefly last week. The Congolese Government had requested 
technical assistance from the U.N. following the large scale 
exodus of Belgian technicians in July, and ICAO was one 
of the several Specialized Agencies asked to help meet the 
needs of the Congo. Extracts from the report follow: 

“On Jly. 25, when the director of the ICAO Technical Assistance 
Bureau first arrived in Leopoldville, the most pressing problem was 
to ensure the uninterrupted operation of Leopoldville Airport 
(N’Djili). For this purpose the immediate help of the civil aviation 
authorities in Brazzaville (across the river from Leopoldville) was 
sought and given personnel from Brazzaville were flown to 
Leopoldville each morning and returned at night Deterioration 
of relations between the Congo and Belgium resulted in the depar- 
ture of practically all Belgian staff. This has required the recruiting 
by ICAO of technically trained personnel as replacements 

“The Technical Assistance Mission of ICAO in the Congo has 
two functions: operations and training. It has been necessary to 
provide technicians from abroad to perform air traffic control, com- 
munications and other technical tasks on an emergency basis It is 
also necessary to train Congolese personnel to take over these 
responsibilities as soon as they are able ICAO estimates that about 
56 experts and technicians will be needed—not counting requirements 
in Katanga Province—in order to carry out the objectives of main- 
taining operations and training Congolese. If Katanga is included 
this number will rise to about 80 The present number of ICAO 
technicians in the Congo is 26 

“ Thus far the help which ICAO has been able to give has been 
limited to the three major airports of Leopoldville, Stanleyville and 
Luluabourg where traffic is heaviest. The eventual plan is to have 
ICAO experts at twenty-one airports throughout the country, 
combining advisory and training functions with operational duties, 
until sufficient national personnel have been trained Of the other 
major airports, Elisabethville is operated by Belgian personnel, as 


are Usumburu and Bukavu Airports which are in Ruanda-Urand, 
a trust territory of Belgium, while U.N. military forces and 
Congolese administer the remainder on a caretaker basis. The 
Congo has no fewer than 162 aerodromes of all classes. Leopold- 
ville is in Category 1: seven other airports are in Category 2; eight 
in Category 3; 29 in Category 4, and the rest are aerodromes of 
local interest and usable only in dry weather for aircraft up to 
weights of 5,000 kg. 

“The country is served domestically by two airlines, Air Congo 
(formerly Sabena) and Air Brousse, a bush operation. In addition 
the U.N. has been given aircraft and crews to assist in its opera- 
tions and these supplement the norma! services of the established 
carriers. Leopoldville is the main airport for international flights 
and with the U.N. traffic the number of movements here has 
increased sharply 


“A Congolese Director of Civil Aviation, Jean Kimbulu, was 
recently appointed. Mr. Kimbulu has had 28 years of experience 
in various clerical positions in the zovernment service of the Belgian 
Congo. The ICAO team is made up at present of the following 
personnel: a civil aviation adviser (Chief of Mission) and a senior 
air traffic services expert; 13 air traffic controllers; six radio 
operators; four radio technicians and one office management expert. 


‘A Flight Information Centre has been organized and is in 
operation at Leopoldville Airport to discharge the responsibilities 
laid down in the ICAO Regional Plan for this Centre. During 
the emergency the responsibilities of the Telecommunications 
Directorate for maintaining all radio and navigation aid facilities 
in the country have been seriously affected and, by a decision of 
the Minister of Communications, responsibility for maintenance 
and operation of radio aids to navigation and the maintenance of 
all radio facilities installed at the major airports has been trans- 
ferred to the Civil Aviation Directorate, which is to say the ICAO 
Mission. 


‘* A major effort is being made by the ICAO Technical Assistance 
Bureau to locate qualified French-speaking technicians of nationali- 
ties acceptable to the Congo Government. In view of the general 
shortage of civil aviation personne! throughout the world this has 
proven to be a difficult task but it is expected that the requirements 
of the Congo will be fully met within the near future.” 
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Air Traffic Control—the Next Stages 


Points from the Papers and Discussions 


al 


LTHOUGH only one paper was devoted specifically to 

the subject, radar was the motif of the third convention 
of the Guild of Air Traffic Contro! Officers, held last week in 
Bournemouth. The paper was, in fact, that sponsored by the 
Guild, but new thinking on the subject was to be found in most 
of the other papers presented. 

Things appear to have moved through most of a full circle 
in this matter of radar guidance. Fifteen years ago many 
people in the reviving air transport business considered that 
in radar they had an obvious and near-perfect answer to most 
of the air traffic control problems. Then there was a long 
period during which it continued to be used, but was treated 
with marked suspicion. Now, still with cautious safeguards 
and admissions of known deficiency, ground-based radar has 
come back into its own as a primary support for the con- 
ventional methods of procedural control. 

As an inevitably close second in terms of attention-time at 
the convention was the future of automation in A.T.C. and its 
place in relation to the human controller. The need for 
caution in its use was nicely underlined towards the end of 
the opening address by the Guild’s Master, Mr. Arnold Field. 
He told the little story which appears in Wren’s column this 
week (p. 599) about the recorded pre-take-off announcement 
before the first passenger-carrying operation with fully auto- 
matic, crewless transport of the future. In his variation of this 
cautionary tale the equipment failed just as the announcement 
reached the words: “with this system nothing can possibly 
go wrong... go wrong. . . go wrong... .~ 

Mr. Field had previously stressed the way in which, during 
A.T.C. development, experience and theory must meet on 
equal terms. Of radar, which still had its deficiencies and 
problems, he said that, since the previous convention two 
vears before, it had made the introduction of large-scale turbo- 
jet Operations a reasonable success; without it these operations 
could not have been economic. 


Application of Radar 

The Guild paper, which was read by Sqn. Ldr. K. B. Crosby, 
outlined the differences between civil and military operations 
one pre-planned and the other, by their very need for tactical 
freedom, necessarily unplanned—in order to show that only 
one common controlling medium, radar, was a practical possi- 
bility 

The paper made the point that radar had become such a 
popular method of resolving traffic conflicts that equipment 
had developed a mushroom growth with varying wavebands 
and areas of coverage, and something like 300 units were 
operated by a wide variety of interests in the U.K The 
co-ordination of the mass of information obtained was quite 
a problem 

So far as a comprehensive civil/military system of control 
was concerned, the pattern involved, firstly, the application 
of radar control in support of the present type of planned 
procedural system (evolving eventually into a controlled system 
utilizing a precise navigational aid as a back-up to the primary 
role of radar) and, secondly, the application of radar as a 
prime controlling agent applied gradually, area by area, to 
air spaces outside the prescribed route sysiem 

The need for the right equipment for the job led to the 
proposal that there should be two basic types of surveillance 
radar: Type |. which should provide coverage from a defined 
lower level (5,000 ft. is suggested) to 25,000 ft. and with a 
positive range of 150 nautical miles: and Type 2. the coverage 
of which should be from 15,000 ft. to 60.000 ft. (plus) and to a 
positive range of 250 nautical miles. Their work would thus 
overlap 

The paper outlined the specifications which should be met 
by these radars, including solid cover, automatic height extrac- 
tion and a minimum scanning rate of 10 r.p.m 

It was strongly recommended that there should be a central 
radar licensing authority so that unnecessary interference could 
be reduced to a minimum. It was also suggested that there 
should be automatic transfer of radar information so as to 
avoid unnecessary duplication of target identification by 
different controllers 

For total control in the U.K. there should be three combined 
civil military A.T.C. centres, two of which would have Type 2 
as well as Type 1 radar, and three military radar areas, with 
Type 1 radar, co-ordinating with the three combined centres. 
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GATCO’s Third A.T.C. Convention 


Among the six main papers delivered at the convention, two 
were especially noteworthy as successful attempts to squeeze 
days into minutes. Mr. J. L. Gilmore ran through IATA’s 
overall réle and A.T.C. policy in something over an hour and a 
quarter, and Mr. C. E. Dowling, Jr., outlined some of the 
development work being done by the U.S. Federal Aviation 
Agency. In a summary of a two-day meeting one can do no 
more than touch on a few of the points made. 


IATA’s Policy 

Broadly, the IATA policy—which was, we believe, being 
formulated in some detail for the first time—follows that ot 
ICAO, and most of the future requirements are those which 
have been accepted as a result of the steady work and repeated 
statements from the two organizations. 

The increased use of lateral separation for instance-—but 
using ICAQO-approved aids—and of secondary radar were 
strongly recommended. In the use of radar for traffic control, 
separation should be achieved by reference to the ppt only and 
no vertical separation should be assumed to exist within an 
airway. Transmission of position reports should be reduced 
to the essential elements—call sign, position, flight level and 
time. Control systems should be based on route structures 
rather than on national boundaries—-a concept which is already 
being seen in the development of Eurocontrol. The use of 
predetermined routes should be encouraged. Uninterrupted 
clearances from chocks-away to take-off should, as a principle. 
be applied to all turbine-powered aircraft. Parallel runways 
should be separated by a distance of at least 1,500 ft 

These are just a very few of the hard requirements of the 
airlines’ association. Here and there the requirements appear 
to run into loyalty difficulties. For instance, IATA wants a 
short-distance navigation aid which provides the pilot with a 
continuous indication of his position in terms of distance and 
azimuth from a selected point—but the chosen aid must have 
the status of an internationally agreed standard. Again, a 
solution to the turbojet noise problem must be found—but 
not at the cost of a curfew, or of any canflict between air traffic 
control and noise abatement procedures. Nor must the problems 
of congestion, diversions and delays be approached with any 
idea of applying a restriction to the number of schedules 

The preferred means of relieving traffic congestion involved. 
in IATA’s view, particular attention to these factors: 


(a) Ground-based radar facilities should be implemented to the 
maximum extent in terminal areas and en route. These facilities 
should not be regarded as a primary means of navigation. but as 
an aid to controllers in ensuring adequate separation and uniform 
traffic flow. 

(b) The most effective use should be made of available airspace 
through the adequate integration of arrival and departure tracks 
and holding patterns, and close integration with military require- 
ments. 

(c) Lateral separation should be adopted. wherever possible, so 
as to speed up the rate of aircraft movements within the area and 
to avoid A.T.C. conflicts. 

(d) Wherever possible. effective use should be made of separate 
runways for landing and take-off. and also of twin-stack feeds 
on to parallel runways. 


The possibility that the air traffic control situation might 
deteriorate was stressed by Mr. Gilmore. The problems faced 
by the turbojet-equipped carriers, during the relatively limited 
operations so far, have been minor by comparison with those 
which are coming next year and the year after. By the end of 
1962 there would be 600 civil turbojet aircraft in operation 
and at least 700 by the end of 1963. 

In the concluding part of his paper he made it clear that 
IATA considered that, whatever the future developments in air 
traffic control systems, it was the human being who dictated 
the standard of efficiency. 

F.A.A. Developments 

Among the many new devices which are being developed 
and/or are about to be evaluated by the Federal Aviation 
Agency are: means of improving the intelligibility features of 
R/T: short-range “ personal” radio systems for controllers to 
enable them to be fully mobile and to dispense with stretch- 
cords; data-link communication systems: air-height surveillance 
radar of the passive or receive-only type: and altitude-laver 
separation for displays. 

Mr. Dowling described the earlier and current tests with 
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commercial-type and intermediate-developed computers at 
A.T.C. centres and the Phase 2 programme involving the 
Data Processing Central. The initial equipment has, in fact, 
done a great deal to demonstrate the effective use of com- 
puters in relieving controllers of routine A.T.C. chores. He 
also described, in some detail, the NAFEC simulator develop- 
ments (see our issue of Oct. 21, pp. 556-557). 


Communication Satellites 

In his paper on the use of communication satellites for 
A.T.C., Dr. W. F. Hilton covered much of the ground which 
formed the subject of his article in THE AEROPLANE AND ASTRO- 
NAUTICS of Aug. 12 (pp. 182-184). Maybe there was a feeling 
among the delegates that this was a somewhat futuristic subject 
for a meeting which dealt with day-to-day problems. but Dr 
Hilton made his audignce feel that, given the chance, the use 
of satellites for World communications was neither impractic- 
able nor essentially uneconomic 

He dealt briefly with the various uses—such as those for 
weather surveillance and as a navigation aid—to which satellites 
could be put, and explained the reasons for selected orbital 
patterns and distances for the active, re-transmitting satellites 
which might be used for communications. The crux of Dr 
Hilton’s arguments might be put by saying that, though a 
natural environment can often be used, it is generally better 
to make an artificial one which can be controlled The 
ionosphere, for instance, gives us radio range beyond line-of- 
sight, but, as a reflector, it is unreliable and unpredictable; it 
would be preferable, therefore, to have radio reflectors which 
have been specifically designed for the purpose 


Meteorological Research 

A paper dealing with meteorological research, by Dr. R. J. 
Murgatroyd, was uncompromisingly factual as _ befitted the 
discussion of a science for which the controlling laws are still 
imprecise. and which depends for the success of forecasts on a 
mass of information which is just not yet available 

Nevertheless, as Dr. Murgatroyd showed, a great deal of rela- 
tively small-scale research is now in progress and this will 
lead, with the help of computers, to a better understanding 
of the atmosphere as a whole and of the climatic events which 
succeed one another. Organized research by Governments dates 
back only to the last war, and the annual budget of our own 
Meteorological Office is only about £5 million—considerably 
less than half of which is spent on reseafch 

One of the many interesting points made in the paper was 
the possibility that there may be a link between solar occurrences 
and the weather. It may be that the high atmosphere absorbs 
solar ultra-violet radiation so strongly that its temperatures 
alter considerably with variations on the sun, The next step 
is to investigate the details of high atmosphere variations, using 
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meteorological rockets which ascend to S0 miles and eject 
parachutes carrying measuring and telemetry equipment. 


The Operation of SATCO 

That air traffic control is really no more than a scientifically 
rationalized system of queueing was the opening theme of an 
excellent film explaining the operation of the Signaal auto- 
matic air traffic control system (SATCO) and its future develop- 
ments. Over-simplified though it may have been, this film 
helped not only to outline the principles of the system, but 
also to explain many of the underlying present-day philosophies 
in automation for A.1.€ 

The sole object of such automation is to do accurate sums 
for the controller and to present him with all possible informa- 
tion, in its clearest form, so that his decisions will be the 
correct and obvious ones, The questions which have still to 
be answered are largely concerned with the way in which such 
information should be supplied and how far it will be safe to 
rely on information which depends on the work of computers 
and mechanized presentation systems—whether indicators o1 
automatically printed slips 

The human controller may be laboriously slow, and liable 
occasionally to error in his mental arithmetic, but at least he 
retains a conscious mental picture of the traffic situation with 
which he must contend. As somebody said a long time ago, 
“the black box has no fear of death ’—nor has it more pro- 
grammes of action to call upon than those which were built 
into it by the men who designed it 


The Moment of Truth 

Light relief though no less valuable for that-—-was provided 
by Capt. Lincoln Lee’s paper, “ The Seven Sins of International 
4.T.C.” It remains something of a mystery that any necessary 
raps on the knuckles for the aviation industry should come 
almost exclusively from the piloting fraternity—but there it is. 
Hardly anyone else seems to have the necessary practical 
knowledge. or to be in the kind of position which permits such 
acts of light-hearted /ése-majeste 

The seven sins—supported by evidence from personal experi- 
ence—are: poor organization and equipment; non-standardiza- 
tion; bad timing or unpreparedness; poor nomenclature [or 
phraseology]: waste [of time or words]; poor discipline; and the 
making of mistakes. Capt. Lee put things right in the end (if 
this was considered by anyone to be in the least necessary) by 
saying that, had he been listing virtues, he would have said 
twice as much 

Following the pattern of two previous conventions, the two- 
day session ended with a serious ten-man_ panel-of-experts 
game, with Capt. H. C. Bailey, of B.E.A., in the chair. Most 
of the questions and answers revolved around the philosophies 
of automation in A.T.C. and radar techniques.—H.aA.T. 


All-weather Helicopter 


N evaluation of all-weather helicopter operations was begun 

by the F.A.A. on Feb. 17 this year, and two helicopters 
have so far completed over 550 hours in this programme 
The operation is planned, and the results are being studied, 
by NAFEC at Atlantic City (see our issue for Oct. 21), but 
the flights are being made in the New York, New Jersey and 
Connecticut area, to study the use of helicopter navigational 
aids and minimum weather requirements. 

The helicopters used are a U.S. Marines Sikorsky HR2S-1 
and an Army Sikorsky H-37A (versions of the twin-engined 
8-56) flown by Service crews and maintained by Sikorsky. 
Flying five days a week, the helicopters have averaged about 
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Trials 


The Decca Mk.8 
Flight Log in the 
HR2S-1 (below, left) 
and in an F.A.A. Bell 
47G-2 (right) used 
for pilot training 


Howard Levy 
Photographs 


5 hours a day, flying in minima of 500 ft. ceiling and one-mile 
visibility; these are to be reduced to 300 ft. and 4-mile soon. 
Both helicopters are fitted with Decca Mk. 8 navigators, as 
well as VOR, ADF, ILS with glide slope, and transponders. It 
is planned to continue the trials in 1961 using a Vertol 
YHC-1A and a Sikorsky HSS-2, both turbine-powered. 
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Towards All-weather Operation 


An important paper on the development of instruments for safe 
all-weather operation was given before GA PAN on Oct. 20 
by A. M. A. Masenpie. His lecture is summarized here. 


LL-WEATHER operation, in the current usage of the term, 

depends upon the ability to operate an aircraft without 
needing to place any reliance on the pilot's visual perception 
of the world outside his cockpit, but still subject to such 
weather limitations as cross wind component. The problem 
centres, therefore, upon taxi-ing, taking-off and landing, and 
Mr. Majendie placed most of his emphasis upon the landing 
phase, where the difficulty is of an altogether different order. 
In landing, control is needed about all three axes simul- 
taneously, as well as of airspeed through the throttles. About 
40% of all accidents in current transport operation can be 
attributed to the approach and landing phase, and the current 
accident rate for human pilots during this phase of about 
four in every million landings stubbornly resists the tremendous 
efforts made to reduce it. As this accident rate is too high 
for scheduled passenger operations, any blind landing system 
must provide guidance and control better than that provided 
by the pilot looking at the outside world. 

No system of instrument displays used in conjunction with 
manual pilotage has even remotely approached this standard. 
Research and development therefore tends to concentrate on 
providing a fully automatic landing system. 

In the broadest possible terms any guidance system must 
define the extended centre-line of the runway, and the plane 
of the intended approach path, or paths. It must provide 
appropriate information of proximity to the landing surface, 
with sufficient accuracy to enable the correct flare to be 
followed. Signals must be available to initiate throttle closure, 
at the commencement of the flare, and the removal of wind 
drift just prior to touch-down., 

Mr. Majendie went on to review the current situation, in 
which landing aids and some form of flight director allow 
landings to be made with break-off heights of 200-300 ft. and 
runway visual ranges of not less than about 600 yds. Auto- 


pilots with approach couplers help in the earlier stages of the 
approach and transition. Current flight director and autopilot 
systems, however, have failure rates fag below the required 
level of safety. 

Various solutions using manual pilotage were then discussed 
by the lecturer, including the Smiths P.V.D., the B.L.E.U. 
Tele-Viewer, the U.S. Contact Analogue and optical collimated 
systems. All had serious deficiencies and fell far short of the 
required safety level. 

The main part of the paper was concerned with automatic 
solutions, and is reprinted here almost in full. 


The Automatic Solution 


“ There are today only two complete systems of automatic control 
in existence for landing manned aircraft which need serious con- 
sideration. These are respectively our own British B.L.E.U. 
Autoland system, and the American Bell radar system, developed 
for U.S. Navy carrier use, and currently under evaluation at the 
National Aviation Facilities Experimental Center at Atlantic City. 

* The B.L.E.U. system is entirely British in conception and design, 
and over 4,000 automatic landings have already been made using it 
with both propeller and jet aircraft without accident, flying to fixed 
timetables, and without regard to weather. Many of the landings 
have been made in strong and gusty wind conditions, and many 
more in thick fog. The system has been adopted for widescale 
fitment to certain R.A.F. aircraft, and is the only such system in 
the World now available from production sources. 

“The American Bell system has been conceived along very 
different lines. It was originally developed to provide a bad-weather 
landing system for getting naval fighters back on to their carriers. 
Basically the system comprises a ground- or ship-based precision 
radar unit, which locks on to a corner reflector target fitted to the 
aircraft. The radar signals are used to derive knowledge of the 
aircraft's position and velocity in space, and are fed into a suit- 
able ground computer. This computer is set up to match the 
aerodynamic characteristics of the particular type of aircraft being 
landed, and emits data link signals, generally using the ILs 
frequencies and aircraft receivers, to demand suitable contro! action 
from the autopilot through a coupling unit. Special arrangements 
have to be made for control of throttle and for kicking off drift. 
and these are still somewhat flexible. 

How far can these systems be adapted or extended to meet the 
requirements of the civil operator? Let us examine the Bell system 
first, as this is, in fact, the least likely to be capable of development 
for this purpose. Its great advantages are that it calls for very 
little special equipment in the aircraft itself, and is capable of 
being used under most site conditions. Its great disadvantage is 
that it splits the complete control of the aircraft between airborne 
and ground-based equipment, connected by data link. and this makes 
the problems of monitoring and failure protection exceedingly 
difficult. Finally the most critical time in the whole manceuvre, 
just before touch-down, presents the condition when clear radar 
sight of the target is likely to be most difficult, due to ground 
clutter. Officials of the F.A.A. at N.A.F.E.C. have told me that 
they do not envisage any application of the system for civil trans- 
port purposes. Nevertheless it is a most interesting development, 
and may have a worthwhile potential for military applications. 

“What about the B.L.E.U. system? All the landings carried 
out on this system so far have used a military Smiths’ autopilot, 
which is similar in many respects to the S.E.P.2, as fitted to 
Comets, Viscounts, Britannias. and other transport aircraft. In 
order to assess the risks of dangerous malfunction when using the 
B.L.E.U. system we have therefore analysed fault records on our 
civil equipments in actual airline service extending over about 
14 million flying hours. From this we calculate that the prob- 
ability of an incident occuring in the system during the landing, and 
supposing that it was fully serviceable at about 200 ft. on the 
approach, is about 4 in a hundred thousand landings. Admittedly 
not all such incidents need necessarily lead to an accident, but the 
rate is still a whole order worse than that of the visually controlled 
manual landing. Whilst such a system is justified on a calculated 
risk basis for military purposes. it can have no part to play 
in civil passenger carrying operations. 

“As our design aim is about four hundred times better than 
this, it follows that we are not likely to achieve it just by improve- 
ments in detailed design of components, circuits, etc. The B.L.E.U. 
system has demonstrated the technical feasibility of solving the 


The main Flight System controller for the Trident (upper 
picture) reproducing the basic ‘‘T" of the conventional instru- 
ment panel and (lower picture) the main instrument system 

layout for the Trident. 
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guidance and control problems for automatic landing. It has not 
shown how this can be accomplished with the requisite degree of 
safety and reliability. 

Smiths started to study this problem about five years ago 

‘The new series of autopilots, under the designation S.E.P.5, 
are now in development at the prototype stage. They have been 
ordered for the de Havilland Trident ind also for application to 
certain military aircraft. including the Short Britannic heavy 
freighter. A full automatic landing capability to the requisite 
standard of safety will be made available on both these aircraft 
in due course. On the Trident, however. only a limited use is to 
he made of the potentiality of a complete system when the aircraft 
is first introduced, in order to allow experience and confidence to be 
developed in an orderly manner, 

“If we accept the failure rates already established on current 
equipment in service today, then it is possible to calculate the 
safety and reliability which will be achieved using the multiplex 
system, The triplex level provides a comfortable margin above our 
design aim of one dangerous failure in 10 million landings 

‘So much for the airborne system, but what about the ground 
guidance aids? It will be readily appreciated that one of the 
principal virtues of the B.L.E.U. system is that it has retained the 
standard L.L.S. approach guidance. and only added such extra 
guidance aids as are essential to complete the landing These 
comprise radio altimeters in the aircraft and leader cables on the 
ground, 

“Subject only to the reliability of the I.L.S glide path trans- 
missions, there is therefore no extra requirement for an additional 
aid for control in elevation rhe I.L.S. localizer, to the standards 
prescribed in Annex 10 to the I.C.A.O. ¢ onvention, is not sufficiently 
accurate Or stable for regular use as a landing guidance system 
Despite this, we have carried out quite a large number of auto- 
matic landings using only I.L.S. localizer guidance, some of them 
in thick fog conditions. j 

A determined effort is being made in America to improve 
standard 1.C.A.0.-type I.L.S, to the point where it will be able 
to be used for landing purposes, and it is sad that there does 
not appear to be equal determination to attempt this in the U.K 
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Leader cables do, of course, provide completely satisfactory guid- 
ance signals, but the problems of installing them at major inter- 
national airports are pretty severe, and there would be great 
political difficulties in getting such a system adopted internationally.” 


Mr. Majendie then referred to some of the general problems 

which arise in the design of a complete system. Basic monitor- 
ing displays in the cockpit have to be extremely clear and 
simple; warning indications have to be bold and unambiguous; 
and emergency controls and disconnect devices, obvious, 
positive and natural. The instrument system layout for the 
Trident and the layout of the central controller for the com- 
plete Flight Control System were illustrated 

After referring briefly to the problems of taxi-ing and take-off 
the lecturer looked ahead to the introduction of devices having 
ultra-human capability such as multiplex automatic systems 
and miniature and flexible airborne digital computers. To 
exploit future aircraft to the full, the extended capabilities of 
such systems must be used 

The lecturer concluded as follows - 

* But make no mistake about it—the human pilot's importance 
will in no sense be diminished by the need to place genuine 
dependence on ultra-human systems. These can only be designed 
within the limits of operational application foreseen by their 
designers. If they should be exposed to conditions outside those 
foreseen, danger may occur even if everything functions correctly. 
A human pilot cannot directly monitor an ultra-human system, nor 
is he capable of taking over control from it. He can, however, 
ensure that it is not faced with a situation beyond its design 
intentions. Monitors must be not of the functioning of the equip- 
ment, but of the premises on which it has been designed. 

“Much new work is going to be needed to establish the correct 
relations between an ultra-human control system and its human 
supervisor. We are just on the threshold of these problems with 
the coming introduction of scheduled automatic landing. The time 
will soon be ripe for the pilot to abandon his traditional réle as a 
sleight of hand artiste. and to emerge into his proper function as 
a highly qualified and responsible systems manager.” 


The Pattern 


T the annual general meeting of the Institute of Navigation 

the presidential address was given by Wg. Cdr. E. W. 
Anderson, O.B.E., D.F.C., A.F.C. With the title “ The 
Philosophy of Navigation Today,” the address was intended 
to cOver navigation at sea and on land, as well as in the 
Sky, but it included many points which applied particularly to 
air navigation. Perhaps it was partly inspired by Air Vice- 
Marshal D. C. T. Bennett's classic The € omplete Air Navigator 
which opens with a block diagram of navigation starting with 
a background knowledge of mathematics. maps, compasses, 
instruments, meteorology, tides and signals, and proceeds 
through the observational methods of visual, radio. radar and 
astro navigation to dead reckoning. 

Nevertheless, the treatment was completely different. Since 
navigation is to do with craft that move, three stages must 
exist: position exemplified by the route, velocity expressed in 
terms of course and speed, and acceleration known as handling 
or, to the airman, as flying. From this conception, three main 
loops emerge, the outer positional loop in which navigational 
aids—radto, radar, visual and astro—are used to correct the 
route; an inner steering loop in which compass and airspeed 
indicator are used to correct course and speed, and an inner- 
most handling loop in which flying instruments or the autopilot 
are used to handle the craft. 

It was pointed out that there are a number of connecting 
links in this simple pattern. Although navigational aids 
cannot generally provide information for the steering or 
handling loops, instruments used for the inner loops can provide 
information for the outer loops. Thus the airspeed indicator, 
which is essentially a handling instrument and measures 
the acceleration of particles of air rammed into the pitot 
head. is used in the steering loop to measure speed. Doppler, 
which also measures speed, is used in the positional loop. 
Inertial navigation is, however, the extreme example because 
it measures acceleration but also provides information for the 
steering and the positional loops. 

The outstanding example of the use of instruments to provide 
position was cited as dead reckoning, which thus appears as a 
separate loop halfway between steering and position finding. 
This is a conception differing basically from that propounded 
by A.V.M. Bennett 

However, it appears that the scope of navigation accepted 
today is much wider than that which is common in text-books. 
While a craft is moving it may be navigated and hence naviga- 
tion includes the arrival and departure phases of a journey as 
well as the en route phase. Indeed, it would be difficult to 
separate the phases when so many of the instruments and 
equipments are used for all three 
Furthermore, it was emphasized that, when a navigator enters 


of Navigation 


a new field, his problem is to find the way. However, as time 
goes on, other navigators follow and soon a path is trodden 
across the field and signposts are put up at each end. Finding 
the way then becomes easier but a new problem now arises, the 
problem of collision. Thus navigation is always tending to 
develop from finding the way towards avoiding collision, 

It was suggested that the avoidance of collision involved 
once more the three loops of position, steering and handling. 
The outer positional loop was generally known as the separa- 
tion loop and was operated by various methods of traffic 
regulation 

The inclusion of the handling loop in the conception of 
navigation is perhaps a somewhat controversial suggestion. 
Nevertheless, it was pointed out that the tendency to integrate 
autopilots with other aids makes it essential that, in any future 
consideration of navigation, the autopilot and its instruments 
are no longer left out of the picture. 

In particular, the handling loop includes considerations of 
fuel consumption. Today, this inclusion will be accepted by 
all air navigators. It is, however, perhaps interesting to note 
that this interest in the provision of power is also a feature 
of one of the oldest types of navigation, sailing. : 

Failure to include the handling loop in the general picture 
of navigation had, amongst other effects, tended to cause a 
rift between air pilots and air navigators. During the War, 
navigators tended to concentrate on the positional loop and 
pilots on the handling or flying loop, the steering loop acting 
as the link between the two. From this there grew up at one 
time a feeling among navigators that they had no interest in 
handling the aircraft and a feeling among pilots that navigation 
was a specialized business. It was to be hoped that an apprecia- 
tion of navigation as consisting of three loops rather than two 
would help to bring pilots and navigators still closer together. 

However, there was another and a more fundamental reason 
for basing navigation on loops. It was likely that this arrange- 
ment of navigation thought was natural to the engineer. The 
future of the Institute of Navigation depends on its ability to 
strengthen the links between the practising navigator and the 
practical engineer. There was thus a strong argument in favour 
of developing an outlook that would link the two types of 
interest together. 

For the past 10 years, the Institute had fostered a new con- 
ception of errors. Today, the ideas of 50-per-cent. errors and 
probability were widely accepted among the practitioners. 
During the next decade, the Institute might perhaps be well 
advised to turn its attention to the engineering principles of 
navigation. Servo systems and information theory should be 
part of the general knowledge of pilots and navigators of 
tomorrow 
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United States’ Military Thinking 


Costly missile and space systems are being developed 
for U.S. defence. J. R. Cownte here discusses the 
military thinking behind these developments and _ the 


likely future trends. 


He recently spent 3} weeks in 


the U.S. touring missile and industrial establishments. 


HE higher you go, the fewer are the people who need to 

go Crazy to start a war.” So spoke a U.S.A.F. general 
about the possibility of a nuclear war being started by mistake 
This possibility has been given a great deal of study in the 
U.S.: it grows in importance as more intercontinental ballistic 
missiles come into service. 

This is only one of many new defence problems facing 
America in the new age of “aerospace” weapons. Recently 
at Vandenberg, in California, I saw three Atlases which are 
kept ready for launching 24 hours a day. Their thermo-nuclear 
warheads are attached, their guidance systems are aligned on 
high-priority Russian targets; the first could be launched at 
little more than 15 minutes’ notice 

For an effective launch, however, there must be collaboration 
between separate crews for launching the missile, guiding it, and 
arming its warhead. If the launch control officer “ went crazy.” 
the ICBM could be launched, but it would not be guided, nor 
could it launch an armed warhead. 

It will not be long before America has hundreds of ICBMs 
which can be dispatched at very short notice, compared with, 
perhaps, 10 which are now maintained ready for immediate 
launching. But production of missiles and the construction of 
launch-sites is building up fast, and by 1965 Strategic Air 
Command expects to have as many ICBMs as strategic bombers. 

By that time it may well have up to 1,000 bombers (many 
of them capable of delivering two nuclear warheads by Hound 
Dog or Skybolt missile, as well as carrying a nuclear bomb). 
It will probably have, too, at least 1,000 ICBMs—pre- 
dominently of the solid-fuel Minuteman type, in addition to 
the larger and more powerful Atlas and Titan, which are 
liquid-propellent missiles. 

Most of the Atlases and Titans will be kept in hardened 
underground sites, as will all the Minuteman missiles except 
those which roam the railroad networks of the U.S. so that 
their positions can never be pinpointed. At sea, the U.S. Navy 
will maintain, perhaps, 40 Polaris submarines on constant 
patrol, each able to launch 16 missiles with a megaton warhead 
apiece over a range of 2,500 n.m. 


This impressive build-up of nuclear “delivery capability ~ 
will probably close the missile gap between the U.S. and 
Russia. But it poses difficult military, political and economic 
problems for the future. Present indications are that, instead 
of leading to a relatively stable “nuclear stalemate.” it will 
usher in an increasingly expensive era of weapon and counter- 
weapon development. 

Future implications can be examined by looking at current 


SPACE VEHICLE.—The 
Dyna-Soar manned boost- 
glide vehicle, which will 
first be launched in 1963, 
foreshadows military 
spacecraft which will go 
into orbit, return to 
manoeuvre in the atmos- 
phere and then go back 
into orbit. 


OCEANIC LAUNCH 
PAD. —Left, the «first 
stage"’ of the “ three- 
stage Polaris missile is 
a nuclear submarine of 
the U.S. Navy which can 
prowl undetected be- 
neath the sea for months 
on end. Sixteen Polaris 
missiles can be launched 
in 15 minutes. 


American foreign and defence policies—the two are inseparable 
and their future trends. 

In the past 20 years the United States has abandoned isola- 
tionism; during this time it has become one of the two dominant 
powers in the World, a réle which has to some extent been 
torced upon it. After the War it was confronted with, and 
accepted, this position, as its entry into the United Nations 
and its support for that organization has shown. After the 
First World War, the United States did not join the League of 
Nations. 

The U.S. soon realized that the United Nations was impotent 
to prevent warlike moves by big powers; Russian moves in 
Czechoslovakia and Berlin demonstrated this. As a_ result, 
America accepted the need for collective security agreements 
outside the United Nations. 

The most important of these was with NATO, but the U.S. 
also plays a big réle in the ANZUS and SEATO groups, 
and does all it can to support CENTO short of fuil member- 
ship. It also has a range of agreements and understandings 
with individual countries; the most important of these is its 
close relationship with Canada and Great Britain. 

U.S. military power must be adequate to honour all its 
overseas commitments. A_ big advantage of the Polaris 
submarine is that it can be used in support of America’s allies 
without the need for bases on their soil, which can lead to 
internal political opposition and Communist intimidations 

America wants to slow down, or prevent, the spread ci 
nuclear weapons and is very keen to have a nuclear test agree- 
ment, even though the development of its latest weapons has 
been inhibited by the current ban. If there is no agreement, it 
expects that Communist China, and possibly several other 
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countries, will produce nuclear weapons, probably within five 
years and certainly within the next decade. 

U.S.-based ICBMs and Polaris submarines mean that 
America need not rely on overseas bases as much as she has 
done in the past. It has been suggested that this will encourage 
a return to isolationism and a “ Fortress America” outlook. 
But it would not be in the long-term American interest to give 
up its overseas collective-security agreements, and it ts estimated 
that 85°, of Americans support foreign 
involvement. A return to tsolationism 
is only thought likely if America feels 
that she has been abandoned by her 
allies 

In the American view, the current 
strains in NATO are more apparent 


than real Constant evolution and 
regular reassessments within NATO 
are considered necessary. The funda- 


mentals are to retain the idea of 
collective defence and to maintain the 
forces necessary to meet any likely 
threat to Western Europe. 

This demands both conventional and 
tactical nuclear weapons. One of the 
weapons that America feels necessary 
for NATO is a tactical ballistic missle. 
Interestingly, the Jupiter IRBMs which 
are being deployed in Italy and Turkey 
will come directly under the operational 
control of SACEUR and could well be 
used tactically; they are not the subject 
of a unilateral agreement, as are the 
British-based Thors. But an additional 
tactical ballistic missile 1s needed to 
supplement tactical al force 
operations. 

Military Policy 

Ever since Pearl Harbour, America 
has been determined not to fall victim 
again to a surprise attack. This feeling 
is powerfully reinforced by its military 
studies, which show that immense 
advantages in modern warfare go to the 
side which can strike first and can 
choose the moment and direction of its 
attack 

Despite these advantages, it is claimed 
that the U.S. would never strike first, 
and certainly its strategic missile and 
bomber planning is based on _ the 
assumption that these weapons would 
only be used in retaliation 

In the American view the deterrent 
is indivisible: it depends as much on 
collective-security agreements and 
conventional military forces as it does 
on the more spectacular strategic 


MAN IN SPACE.—The first American 
to go into orbit is to travel in a 
Mercury capsule, here seen attached 
to its Atlas booster. Although the 
project is part of a civil NASA 
programme, the Services are closely 
involved. Vital information will be 
gained for military space programmes 
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NEW GENERATION.—Much smalier and cheaper than the Atlas 

and Titan, the solid-propellent Minuteman represents the “new 

look"’ in ICBMs. Fixed-base squadrons will each have 50 

missiles of this type in silos; in addition, one-third of the 

Minuteman missiles will be carried in freight trains, as this 

model shows, to prevent their position being pin-pointed 
by an enemy 


weapons, the long-range bombers and missiles. But these are 
the weapons on which most attention has been focused; they 
are the most destructive and the most feared 

In this article only American defence policy, as related to 
long-range bombers and strategic missiles, will be discussed. 
These weapons are only effective as a deterrent if they cannot 
be wiped out by a surprise attack. For this reason American 
planning lays great emphasis on receiving an adequate warning 
of an enemy attack, on the dispersal of strategic aircraft, and 
on the hardening of missile sites 

One-third of the Strategic Air Command bomber force can 
be airborne within 15 min. of the word being given; this is the 
warning period expected for an ICBM attack And future 
plans call for an airborne alert force; in other words, a propor- 
tion of SAC bombers will always be airborne so that they 
cannot possibly be caught on the ground. 

Under the SAC “positive control” system the bombers 
take-off when an attack warning is received and head for enemy 
targets. They can be recalled at any time if the warning is a 
false alarm, but will turn round at a “ positive control” point 
unless they receive specially coded orders, the “ go code,” to 
continue. Nuclear weapons are not armed until the bomber is 
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ordered to attack; co-ordinated effort by several crew members 
is needed to arm fhe weapons 

Neither bombers nor ICBMs can be launched on an attack 
without Presidential authority. This means that ICBMs cannot 
be fired until after enemy weapons have landed, because the 
missiles cannot be recalled in the same way as can bombers. 
This is the reason for the hardening of missile sites; there would 
be no point in burying ICBMs in expensive silos to protect 
them from nuclear attack if the U.S. planned to strike first or 
launch them before enemy warheads had arrived. 

The hardened sites should allow U.S. missiles to “ ride out” 
an enemy attack before firing back. The silo sites in which 
most U.S. ICBMs will be sited are intended to withstand a 
blast pressure of at least 100 p.s.i. Assuming that for a given 
accuracy and warhead size one weapon is needed to give a 
90° probability of destroying an unprotected missile, approxi- 
mately 13 similar weapons would be needed to give the same 
probability of destroying targets hardened to 100 p.s.i, 
according to Gen. Thomas D. White, U.S.A.F. Chief of Staff. 


Accidental War 

Many people are worried that a nuclear war might be 
triggered off accidentally by, say, a new satellite or meteorite 
which was interpreted as an ICBM aimed at the U.S. But it is 
very reassuring to be told, as I was last year at SAC head- 
quarters and this year in the Pentagon, that American military 
authorities accept the possibility of several nuclear warheads 
hitting the U.S. without triggering off an automatic massive 
retaliation 

What the military authorities are concerned about is the 
possibility of several hundred bombers and missiles making a 
simultaneous and crippling blow at the United States. For the 
first time the position is being reached when one country could 


devastate another at one blow. Large nuclear stockpiles 


are held by the U.S. and Russia, but in the past neither has 
had the ability to deliver enough of them in a single crippling 
blow. With the deployment of hundreds of ICBMs each will 
have the “ delivery capability * to make such an attack possible 

This is why America lays great stress on her intelligence and 
warning systems. The Lockheed U-2 programme gave her 
invaluable information about Russian military power: in four 
years, overflights running into three figures were made. Now 
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the U-2 is dead, the Samos reconnaissance satellite programme 
is being accelerated to take its place as far as possible. 

Incidentally, as a result of the U-2 and other intelligence 
programmes the U.S.A.F. knows that Russia has a large 
interceptor force and good surface-to-air missile defences com- 
parable in ability with the U.S. Nike Hercules. Its radar and 
early warning systems are considered to be very good. 

As the major threat to the U.S. moves from the manned 
bomber to the ICBM, much emphasis is being placed on 
warning systems such as BMEWS (THe AEROPLANE AND 
ASTRONAUTICS, Oct. 21), which is intended to give at least 
15 min. warning of a massive ICBM attack on the U.S. It is 
hoped to increase this to 30 min. when the Midas satellites are 
operational; they will use infra-red sensors to detect missile 
launchings. 

America has made immense efforts to close the missile gap. 
Its crash programmes of ICBM development have produced 


VANDENBERG ATLAS.—in this type of ‘“‘coffin’ launch 

complex the Atlas ICBM is stored horizontally and erected for 

launching. Some operational squadrons will have similar fac- 

ilities with the “coffin” buried to ground level and semi- 

hardened to withstand a 25 p.s.i. nuclear blast. Others will 
have fully-hardened silos. 


impressive results, particularly in the case of such later solid- 
fuel missiles as Minuteman and Polaris. 

The keenness and sense of urgency put into these programmes 
comes as a revelation to those who are used to the more 
leisurely ways of Britain. Missile development has been based 
on the “ concurrency ” concept; an expensive, and probably in 
some ways wasteful, technique of telescoping and overlapping 
as many development stages as possible. 

Operational bases are built and personnel trained at the same 
time as the operational version of a missile is being developed. 
It is not surprising that with such a system Gen. Schriever, 
chief of Air Research and Development Command, has said 
that “ the pacing factor in our progress today is not technology 
but management.” 

By means of these new techniques the development of missiles 
has been accelerated immensely; Minuteman, for example, will 
enter service in 1962, a year ahead of schedule. On the other 
hand, in the case of Atlas, this hurried development has resulted 
in four different types of operational launch site—unprotected, 
semi-protected, semi-hardened and hardened—and immense 
cost has been a feature of the programme. 

But cost has been considered as somewhat secondary—as it 
doubtless was in Britain when the Dreadnoughts were rapidly 
produced more than 50 years ago to maintain Britain’s naval 
supremacy. America is very conscious of her need to keep 
ahead of Russia in her weapon development, and this sense of 
urgency is very clearly felt by anyone who visits military 
establishments in the U.S. 

Although the missile gap may soon be a thing of the past, 
America cannot rest easy. As already mentioned, she is faced 
with a new situation of potential nuclear stalemate. Her 
immense striking power will be rivalled by that of Russia. 

How much is enough? Where do we go from there? 
Problems of this kind are now worrying military planners in 
the U.S.: they are being studied in the light of the latest ideas 
on nuclear warfare. 

For example, one study has shown that if major U.S. cities 
were attacked by 250 megatons of nuclear weapons, less than 
half their population would be casualties. The total death-roll 
might be 20 million people, which need not necessarily be 
crippling to a nation of 180 million. 

Fall-out is not considered to be as dangerous as often thought. 
If a country were subjected to a massive nuclear attack, much 
of its population could survive merely by staying indoors for 
several days: and the fall-out effect on the rest of the World 


CANAVERAL LAUNCH.—All development launches of the Atlas 
and Titan ICBMs have been made from Cape Canaveral. Here 
Atlas 15D begins its flight down the Atlantic Missile Range. 
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would not be serious. Nuclear war is considered possible 
without ending life on the Earth 

In fact, attacks on cities and populations are now considered 
to be an unsophisticated way of using nuclear weapons, even 
in retaliation. Target discrimination is needed, and it is con- 
sidered pointless to indulge in a population-killing contest. The 
counter-force argument is based on attacking an enemy's 
military forces and ability; cities will only be attacked 
when they happen to contain military targets such as 
headquarters. 

It might seem that an even balance of ICBMs would lead to 
an uneasy truce in the arms race. But this ts unlikely: the 
expensive Juggernaut of arms development will charge off in 
another direction. The U.S. can see no stable plateau. With 
a near-equality of ICBM forces the balance of power will be 


HARDENED TITAN.— 
Steel and concrete 
doors weighing tons 
apiece open to allow a 
Titan ICBM to be lifted 
from the concrete pit 
which protects it 
against nuclear attack. 
Titan 2s will be able to 
hit any point on Earth 
from their launching 
point. Storable pro- 
pellents will allow 
them to be launched 
right out of their silos 
after a one-minute 
warning. 


BURIED ATLAS.—After surviving a 

nuclear attack, Atlas ICBMs will be 

able to rise from protective silos to 

hit back at enemy targets. These 

silos are hardened against a 100 p.s.i. 
blast. 
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MACH-3 BOMBER.—The U.S. deterrent is based on aircraft as 

well as missiles. By 1966 Strategic Air Command hopes that 

the Mach-3 B-70 bomber will be in service. It would be used 
to follow up a missile strike on enemy territory. 
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tilted in favour of the nation which first develops an effective 
defence against the ICBM 

This introduces space systems again. The U.S. is already 
committed to the military use of reconnaissance and missile 
warning satellites, but these are considered to be ™ peaceful 
passive ” systems. But for ICBM defence the U.S.A.F. con- 
siders that a missile can most effectively be intercepted during 
its launch, before the warhead has separated from its booster 
and has had a chance to distribute decoys. This might possibly 
be done by an interception satellite which dispatches air-to-air 
missiles at the ICBM during its launch phase. 

This implies an offensive military space system, although the 
U.S. is officially committed to a policy of using space only for 
peaceful purposes. But its Dyna-Soar project will lead to 
manned military vehicles in space; clearly the U.S. does not 
intend to be caught napping so far as military space systems 
are concerned, even if its use of these vehicles must await 
definite evidence that other countries are planning military 
operations in space 

In view of the furore caused by the U-2 incident, it is 
interesting that the U.S. appears unconcerned about the political 
implications of putting reconnaissance satellites in polar orbits 
which will take them over Russia. It is pointed out that 
Discoverer satellites have already done this without protest. In 
fact, one high official remarked, “Samos doesn't go over 
Russia, the Soviet Union just passes beneath it.” 

The cost of all these new weapons is likely to be staggering, 
and it is impossible to predict any point at which it will 
decrease. Although the cost of a Minuteman ICBM is less 
than 25%, that of an Atlas or Titan, the overall cost of defence 
must rise with the introduction of new manned aircraft, such as 
the B-70, and of anti-missile and space systems. 

Economically it appears to be madness; but, on the other 
hand, the American economy at present depends to some extent 
on arms development and production. Faced with heavy taxes 
for arms or the unemployment which might follow total 
disarmament, there is little doubt which alternative maost 
Americans would prefer. And with the present American 
distrust of Russia, any move towards total disarmament seems 
very unlikely. 

Nevertheless, the current “escalation” in weapon develop- 
ment is very expensive and appears never-ending. For example, 
the Ballistic Missile Division of the U.S.A.F. is spending more 
than £1,000 million this year on missile and space activities. 
This is equivalent to about 65% of the total British defence 
budget-—and yet it is only part of the weapon expenditure for 
a single one of the three U.S. Services. Where do we ge from 
here? 
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Space Communications and Private Industry 


EVELOPMENT of satellites to provide global communica- 

tion links as part of ordinary commercial services may 
involve, in the not too distant future, the first non-Governmental 
activity in space. For this purpose, the National Aeronautics 
and Space Administration in the United States is preparing to 
make rockets and launching facilities available to private 
industry 

This proposal, outlined in a recent speech by Dr. T. Keith 
Glennan. NASA administrator, indicates the degree of 
enthusiasm that exists in the United States for communication 
satellites. Although it is realized that much research and 
development remains to be done before the repeater satellite 
effectively supplements the submarine cable, the success of 
the first Echo passive reflector satellite and the more recent 
launching and operation of an active repeater satellite 
Courier—by the Department of Defense, are acknowledged as 
very encouraging initial achievements. 

Dr. Glennan points out that the development of a sound 
international policy will be required upon which to base the 
operational system. “ Traditionally,” he says, “ communica 
tion services in the United States have been provided by 
privately financed carriers competing with one another to serve 
the public interest under Federal control and regulations. There 
seems to be no reason to change this policy with the advent of 
communications satellites.” 

To assist the development of satellite communications NASA 
intends to develop “ very lightweight active repeater satellites ~ 


to be placed in orbit at altitudes of 3,000 to 5,600 miles. In 
addition, NASA support will be given to technically promising 
private proposals which, in effect, means that rocket boosters, 
launching and tracking facilities, and technical services, will 
be made available at cost to private companies. 

Already there have been several proposals from industry. 
Bell Telephones, for example, recently published a scheme 
involving the use of 50 satellites in random orbits some 3,000 
miles above the Earth to provide telephone links between 
the United States, Europe and other parts of the World. The 
company hopes to co-operate and share costs with other 
countries which may be interested. The American Telephone 
and Telegraph Co.—which is responsible for most telephone 
services in the United States—-has outlined proposals for a 
network of satellites to relay telephone calls and television 
programmes. The company is apparently prepared to invest 
substantial sums in the project. 

As a footnote it might be added that at the GATCO 
convention in Bournemouth last week, Dr. W. F. Hilton, head 
of the Astronautics Division, Advanced Projects Group, 
Hawker Siddeley Aviation, Ltd., said that Britain had a first- 
class opportunity to present the World with a global radio 
communications system using “ active “ artificial satellites. Such 
a system employing satellites with an operating lifetime of one 
year, put into orbit by Blue Streak launchers, would be com- 
petitive with present transatlantic cable services which cost 
about £1 per minute. 


Mercury and Apollo 


ROJECT Mercury, the non-lifting ballistic capsule designed 

to carry a man into orbit, is but the initial step in a long 

range programme for the manned exploration of space. This 

was stated by Mr. George M. Low, chief of Manned Space 
Flight of NASA's Office of Space Flight Programs recently. 

Mercury, he said, will lead to the development of an 
advanced manned spacecraft which will have the capabilities 
both of circumlunar flight and of serving a useful function as 
an Earth-orbiting laboratory. The spacecraft has been named 
Apollo. 

In manned circumlunar flights undertaken with this vehicle 
in the last half of the present decade, it should be possible 
to solve many of the problems which will be encountered 
in actually landing men on the Moon. AS& a manned orbiting 
laboratory in a near-Earth orbit, it is regarded as a necessary 
intermediate step toward the establishment of a permanent 
manned space station 

It is proposed to use Saturn launching vehicles to accomplish 
both these missions. As at present conceived, the Apollo 
spacecraft would be composed, Mr. Low said, of three separate 
components; the command, propulsion and mission modules. 

The crew would be housed in the command module during 
launching and at least one of its number would be stationed 
there during the entire mission for the purpose of monitoring 
the operation. All crew members would return to it for the 
re-entry phase, since only this component of the spacecraft 


A Boeing volunteer 
prepares to suffer the 
effects of three sim- 
ultaneously applied 
bodily stresses—those 
of intense heat, noise 
and depressurization. 


would be designed for returning to Earth. This module would 
probably be the same for both the Earth orbital and the cir- 
cumlunar missions. 

The second component, the propulsion module, would be at 
least as heavy as any of the other modules for the circumlunar 
mission. Its main function in the case of an Earth-orbiting 
laboratory would be in supplying thrust for orbital mancuvre 
or rendezvous with other satellites. It would be used for mid- 
course and final-course corrections for the circumlunar flight 
and also to place the spacecraft in a close-orbit around the 
Moon and to eject it from that orbit for the return to Earth 

Finally, the mission module would in all probability differ 
for the Earth orbital and circumlunar missions. For the latter, 
it would provide a minimum life support system and instru- 
mentation for lunar reconnaissance. However, because the 
launching vehicle can carry much heavier payloads into an 
Earth orbit than it could deposit in a lunar orbit, this mission 
module could be larger for the Earth orbital mission. 

With the present-day Mercury capsule—five production models 
have been delivered to date—Mr. Low said the United States 
now stands on the threshold of a major test programme of 
short- and long-range ballistic flights, leading first to unmanned 
and later to manned orbital flights. While Project Mercury has 
yet to be launched, the next step, Project Apollo, is already 
under way. 

On Sept. 12 a bidders’ briefing was held inviting industry to 
participate by contract in a study programme for Apollo. Based 
on these studies and on flight experience with the Mercury 
ballistic capsule, the time cannot be too far distant when it 
should be possible to begin work on the Apollo spacecraft 


Dyna-Soar ** Shock Treatment” 


N support of the U.S.A.F.’s Dyna-Soar boost-glider project. 

the Bocing company 1s investigating the effect of physiological 
stresses on the human pilot. Depressurization and extreme 
heat and noise ase foremost among the conditions being studied 
by the Boeing Space Medicine Section. Other factors unde! 
investigation include the effects of intense light, vibration and 
acceleration. 

Although much research has been conducted in recent years 
on individual bodily stresses, little is known about man’s 
reactions to simultaneous stress conditions. In Boeing's experi 
ments, a volunteer enters a sealed chamber where he is exposed 
to three or more alien conditions at once. 

The chamber simulates an altitude at which he would quickly 
die without his pressure suit; heat only a few inches from his 
body approaches 300° F. and noise reaches about 125 decibels 

louder than a pneumatic drill at a distance of 10 feet. Effects 
of these stresses are picked up by a bio-pack of miniaturized 
medical instruments strapped around the subject's waist which 
records heart electrical impulses and sounds, brain waves and 
body temperatures. 
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BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE, ENGLAND 
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with 
a multiple 
studrunner 
Desoutter’s good news—the development of a 
successful multiple studrunner—will be of special interest 
i to those in the motor industry. One of its more 
ee : obvious jobs will be the assembly of engine cylinder heads. 
Bt A pneumatic tool, the new multiple studrunner 
i will run down any number of studs simultaneously, then 
es release itself from the studs prior to the 
aay removal of the unit from the job. Desoutter are the 
ae, first power tool manufacturers to design a studrunner 


capable of carrying out this operation. It is 


another valuable contribution to fast, modern assembly. 


1: Desoutter puts power into your hands 


Ms Desoutter Bros Ltd - The Hyde - Hendon - London NW9 . Tel Colindale 6346 


{ 4 
‘ 
| 
Pik 


| 
| 


OCTOBER 28, 1960 


Japanese Rocketry 
ROFESSOR HIDEO ITOKAWA of the University of Tokyo 


has reported some results of firings carried out with 
Kappa-8 rockets during September. It will be recalled that an 
illustrated review of the Japanese sounding rocket programme 
appeared in THe AEROPLANE AND AsTRONAUTICS, Oct. 7, 1960, 
pp. 497-499. 

One such firing took place during Cospar World Rocket Week 
(Sept. 16-22). Ramp-launched at an angle of 80° on Sept. 22, 
Kappa-8-3 carried a payload of 77 Ib. to an altitude of 124 
miles. Instrumentation comprised an ion-probe for daytime 
measuremeni of ion density and two Geiger counters for cosmic 
ray study. Measurements were obtained of D, E and lower F 
regions of the ionosphere. 

A second firing of an identical payload occurred on Sept. 26 
in which successful night observation of ion density was made 
and a cosmic ray count obtained. On this occasion, the two- 
Stage rocket, launched at an angle of 78°, reached an altitude 
of 115 miles. 


\stronaut’s Periscope 


UNIQUE periscope system for the McDonnel Mercury 
ballistic capsule has recently been developed by the 
Electro-Optical Division of the Perkin-Elmer Corporation. It 
is both a viewing device and a navigational aid 
Purpose of the new instrument, which presents its information 
on an &-in. diameter screen within the capsule, is to allow the 
occupant of the capsule to view the Earth below him and 
make measurements of his altitude, direction and position in 
space. In the event of any failure in the automatic re-entry 
control system, the periscope can be used to determine Earth 
position and proper attitude of the capsule prior to firing the 
retro-rockets which make re-entry possible A secondary 
purpose of the periscope is to observe parachute deployment 
once the capsule has re-entered the atmosphere 
The head of the novel periscope system, extending outside 
the capsule, views a 190° field. At orbital altitude the astronaut 
will see on his screen an area of the Earth over 1,700 miles 
in diameter By swinging a power lens assembly into the 
system, a magnified view of approximately 20° superimposed 
in the centre of the low power (190°) view is obtained. 


MERCURY EYE VIEW.—This artist’s 
impression shows what the occupant 
of the NASA Mercury ballistic capsule 
would see from his vantage point in 
orbit; he is assumed to be passing over 
Fresno, California (intersection of line 
in centre of screen). Visible would be 
the U.S. coast stretching from Mexico 
and Southern California at left (star 
indicates Los Angeles) to the Columbia 
river and Vancouver at right, from the 
Pacific Ocean on the top to Oklahoma, 
at the bottom. Display screen is part 
of a novel periscope system developed 
by Perkin-Eimer which can also be used 
as a navigational aid and to determine 
altitude. 
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A special aspect of the periscope system 1s that it permits 
measurement of the capsule’s altitude, by means of an optical 
altimeter. To determine altitude, a manual knob moves four 
indices on the viewing screen which measure the apparent 
diameter of the “ Earth circle” displayed on it. A calibrated 
dial indicates the altitude 

Another index, which can also be manually operated, 
measures the angle that the rising or setting Sun or Moon 
makes with the longitudinal axis of the capsule. This is for 
navigational purposes. Other indices on the screen give 
information on the direction of the capsule, its position relative 
to an imaginary vertical line through the Earth’s centre, and 
capsule attitude (roll or pitch), and drift angle (yaw). 

The Mercury periscope—designed with special attention to 
light weight and high strength to withstand re-entry stresses 
is the latest in a line of special-purpose periscopes developed 
by the Perkin-Elmer Corporation Others have included 
periscopes for the B-47 and B-52 bombsight systems, the “ hot 
cell” periscope for viewing the nuclear reactors of the atomic 
submarines “ Nautilus” and “ Seawolf,’ and other nuclear 
reactor periscopes and a series of tank periscopes. 

The company is at present working on a 36-in. diameter 
telescope to be carried aloft by an unmanned balloon acting 
as an astronomical observatory 


Schools’ Aerospace Exhibits 


N collaboration with the United States Information Service, 

the British Interplanetary Society has made arrangements to 
supply a number of smal! exhibits of spaceflight interest for 
display in schools. The material is available on loan and free 
of charge 

Details are: 

(a) Exploring Space: Ijlustrations of all U.S. satellites and space probes up 
to Pioneer V; instrumentation, tracking facilities and future satellite projects 
This is a fairly large unit including 17 aluminium panels size 40 in. by 30 in. 
in two large packing cases 

(b) Man in Space: This consists of five cardboard pancls 30 in. by 20 in 
ouuining features of the Mercury project 

(c) Space Unlimited: Comprising 10 hardboard panels each 28 in, by 36 in 
showing early satellites and probes up to Pioneer Il A fairly clementary sect 


(d) Solar Energy Kit: This demonstration kit illustrates, by means of a 
battery, the action of solar cells Incorporated in the exhibit are a model 
of an irrigation pump, a gear tooth whe a sOlar-powered telephone and a 
motor with a spinning disc The models will operate when a floodlight is 
played upon the solar cells Exhibit is free-standing 7 ft. high, 3 ft. wide 


and 2 ft. deep 

(ec) North American X-15: Ths display measures 26 in’ by 27 in. and 
includes a scale modei of the research aircraft, photographs and descriptive 
material 

Booking forms available from the Secretary, British Interplanetary Society, 
12 Bessborough Gardens, London, S.W.1 
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The Fighting 


Services 


ARABIAN KNIGHTS.—The Hunter 
FGA.9 aerobatic team of No. 208 
Squadron, based at R.A.F. East- 
leigh, making a loop over the end 
of the runway at Embakasi Airport, 
Nairobi. Led by the Squadron 
Commander, Sqn. Ldr. R. Ramirez, 
the quartet has just been recognized 
as the official aerobatic team of the 
British Forces Arabian Peninsula 
Command. 


Director of Operations 


IR COMMODORE E. J. MORRIS, C.B.E., D.S.O., D.F.C., 

Air Commodore, Operations, at Fighter Command Head- 
quarters since December of last year, is to become Director of 
Operations (Air Defence) at the Air Ministry on Dec. 12. 

On the 1945-46 course at the R.A.F. Staff College, Air Cdre. 
Morris served on intelligence duties with the British Air Forces 
of Occupation in Germany before taking over the command of 
R.A.F. Old Sarum in 1949. He later moved to Caledonian 
Sector, Fighter Command, as Wg. Cdr. in charge of Operations, 
and in 1954 went to Florida on a year’s exchange posting with 
the U.S.A.F. On returning to the U.K., he became Senior Air 
Staff Officer, No. 12 Group 


Losing Worthy Down 


CCUPIED by the Royal Navy for over 21 years, the R.N. 
Air Station at Worthy Down is to be transferred to the 
Army in December of this year. 

The Royal Navy took over Worthy Down from the R.A.F. 
in 1939 and from then until 1952 it was used for training Fleet 
Air Arm telegraphist air gunners. In 1952 the station was 
re-commissioned as H.M.S. “ Ariel,” the Navy's Air Electrical 
School, and last year became H.M.S. “ Ariel IL” on the transfer 
of the school to R.N.A.S. Lee-on-Solent. 


F.A.A. Retirement 


EAR ADMIRAL D. R. F. CAMBELL, C.B., D.S.C.. who, 

with another, was responsible for the angled deck 
concept now adopted in operational R.N. and American air- 
craft carriers, has been placed on the retired list. 

Entering the Service as a special entry cadet in 1925, Rear 
Admiral Cambell commanded No. 803 Squadron in the “ Ark 
Royal” in 1939. A test pilot at Boscombe Down between 
1940-41, he became Commander (Flying) in the carrier 
“ Argus “ in 1942, and in the following year was Senior Naval 
Representative on the British Air Commission in Washington. 

In 1945 he went to the Admiralty on the staff of the Director 
ot Air Organization and Training, and two years later was 
Commander (Air) in H.M.S. “Glory.” After being promoted 
Captain, he joined the staff of Flag Officer Air (Home). From 
October, 1950, to May, 1953, Admiral Cambell was Deputy 
Chief Naval Representative at the Ministry of Supply, and 
Director of Naval Aircraft Development and Production 
(Admiralty). It was during this period that he was responsible 
for the angled deck concept 

He took command of H.M.S. “ Ark Royal * when the aircraft 
carrier first commissioned in February, 1954. In September. 
1956, he became Director of Naval Air Warfare at the 
Admiralty, holding this appointment until becoming Flag 
Officer Flying Training in October. 1957 

The following year he was decorated with the Legion of 


Merit (Degree of Officer) by the American Ambassador for his 
work on the angled deck, and was created a C.B. in the 1960 
New Year Honours. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Wg. Cdr. A. S. R. Strudwick, D.F.C., to the Depart- 
ment of the Chief of the Air Staff; Sqn. Ldr. H. J. Ovens to the 
Department of the Air Member for Supply and Organization, with 
acting rank of Wg. Cdr. 

Bomber Command: Wg. Cdr. J. Garden, D.F.C.. to R.A-F 
Scampton as Wing Commander, Operations; Wg. Cdr. B. I 
Partridge to No. 7 Squadron, R.A.F. Wittering to command 

Transport Command: Gp. Capt. W. T. H. Nichols, O.BE., to 
Headquarters as Command Signals Officer; Wg. Cdr. J. E. Lewis, 
O.B.E., to Headquarters as Command Radio Officer 

Flying Training Command: Sqn. Ldr. J. C. K. Sutton to No. 2 
Flying Training School, R.A.F. Syerston, as Senior Technical Officer, 
with acting rank of Wg. Cdr. 

Technical Training Command: Gp. Capt. J. W. Taylor, O.B.E., to 
R.A.F., Innsworth to command; Wg. Cdr. H. W. Hill to No. 3 
Radio School, Compton Bassett, as Senior Education Officer: Weg 
Cdr. R. Stevenson to the Record Office, Gloucester, as Officer-in- 
Charge of No. 9 Division. 

Maintenance Command: We. Cdr. N. V. Carter, OB-E., to 
Headquarters for equipment-operations duties: Wg. Cdr. A. M. R 
Ramsden, O.B.E.. to No. 25 Maintenance Unit, Hartlebury, as 
Chief Equipment Officer. 

Signals Command: Wg. Cdr. R. F. Hitchcock, M.B.E., A-F.€ 
to R.A.F. Watton to command the Flying Wing 

Far East Air Force: Gp. Capt. G. E. Twedle, O.B.E., to Head- 
quarters as Senior Equipment Staff Officer; Wg. Cdr. A. S. Mohan 
to Headquarters, No. 224 Group, as Chief Signals Officer; Weg. Off 

C. Turier, W.R.A.F., to Headquarters as Command W.R.A.I 
Administrative Officer. 

British Forces Arabian Peninsula: Sqn. Ldr. K. H. Perry, D.S.O., 
A.F.C., to R.A.F. Khormaksar, Aden. to command No. 84 
Squadron 

Other Appointments: Gp. Capt. F. H. Tyson to the Home Defence 
Forces as Staff Officer to the Air Commander; Weg. Cdr. H 
Edwards, D.F.C., to Allied Air Forces Central Europe to command 
the R.A.F. Support Unit. 


More Service News 


CF-104 Flight.—The prototype R.C.A.F. CF-104, a modified early 
model Starfighter, completed its first flight at Lockheed’s recently 
The first production Canadair CF-104 is scheduled to fly in the middle 
Ol next yeal 

No. 22 Squadron.—Air Marshal Sir Ralph Sorley presented a 
Standard to No. 22 Squadron (Sqn. Ldr. A. P. Dunn) at R.A-F. St 
Mawgan on Oct. 20. Sir Ralph served with the Squadron in 1925-26 

New Cranwell Chapel.—Work is about to begin on the building 
of a new permanent Church of England chapel at the R.A 
College, Cranwell The old hangar Church of St. Michael and 
All Angels which has served as the College Chapel for something 
like 40 years will be demolished and the new chapel erected nea 
the site to the east of the main College building and the Instructional 
Wing shortly to be built 
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Specializing 
in 
Executive 


Interiors 


This aerial view shows AiResearch Aviation Service's main hangar in the left foreground. 
The smaller hangar and surrounding ramp area near the centre of the picture were recently 
leased by AiResearch for converting Convair aircraft to take the Napier Eland turboprop. 


LTHOUGH it will be 1961 before the first production 

model of the Lockheed JetStar is delivered, the Garrett 
Corporation’s AiResearch Aviation Service Division is already 
working with 11 future owners in designing executive interiors 
for their aircraft. Indeed, the division claims to be the World's 
foremost centre for the modification of aircraft for business 
executive use. 

Earlier this year, AiResearch sent a representative team from 
its sales, engineering and estimating departments to Lockheed’s 
plant at Marietta, Ga., where they spent considerable time on 
the assembly line and in the engineering department, document- 
ing all JetStar details related to the fabrication and installation 
of safe, lightweight and functional interiors. At Los Angeles, 
AiResearch has a full-sized mock-up of a JetStar cabin for 
prefitting custom-built furnishings, to ensure precision work 
and reduce modification time. 

In the 13 years of its operation, AiResearch has modified 
for business use virtually every type of aircraft from light 
twins up to four-engined aircraft such as the DC-6B. More 
than 150 DC-3s have passed through the AiResearch shops for 


Above, executive’s corner in a Convair 340 converted by 

AiResearch Aviation Service. Shown are VIP chair, ottoman 

with storage space inside, telephone, and controls for music 
system. 


Right, AiResearch Aviation Service business interior fabricated 
in a Convair 240. Foreground is conference area. Conference 
table with folding leaves in centre, matching curved divan on 
right, and chairs on left swivel to face table. 


some phase of modification work, and more than 60 Convairs 
have been converted to executive-type configuration, 

Some years ago a B-1I7 was fitted out for use by the 
Chicago Tribune. The Fairchild F-27 Friendship and the 
Grumman Gulfstream turboprop aircraft are both flying around 
the business world with AiResearch interiors. Nine Gulf- 
streams had, in fact, been completed by the summer of this 
year. 

AiResearch’s basic facility occupies 25 acres of ground at 
Los Angeles International Airport. It contains a 90,000-sq.-ft. 
hangar with workshops, plus administrative offices and other 
facilities. Centralized within the hangar are wood, trim, sheet 
metal and electrical shops, where the division does its own 
fabrication of most of the interior components to customer 
requirements. 

Honeycomb structure panels for bulkheads and table tops 
can be fabricated with a special machine that combines heat 
and pressure forces. Radio, radar, electrical, electronic, instru- 
ments and powerplant installation and overhaul are all within 
AiResearch’s scope, as well as aircraft performance modifi- 
cations and exterior painting. 

Some months ago, AiResearch leased an adjacent hangar 
and concrete ramp space to accommodate work under a con- 
tract for conversion of Convair aircraft to Napier Eland turbo- 
prop-powered Convair 540s. Three of these machines have 
now been delivered to Allegheny Airlines, dispatch of the 
fourth is imminent and the fifth will be in service sometime 
towards the end of the year. 
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English Electric Aviation 


NUMBER of “firsts” was achieved on Oct. 19 by the 

British Aircraft Corporation when The Rt. Hon. Peter 
Thorneycroft, Minister of Aviation, opened the two new 
supersonic wind-tunnels at English Electric Aviation’s factory at 
Warton To begin with this was the first formal function 
organized by the Corporation since its formation. It was also 
the début, so to speak, of Lord Portal of Hungerford as 
B.A.C.’s first chairman. And by flying the Ministerial party 
and other distinguished guests to Warton from Wisley in a 
Vanguard, Vickers-Armstrongs (Aircraft) achieved the first 
passenger flight by that aircraft between two points in the 
United Kingdom. 

This last was a particularly interesting experience in the 
light of the news from B.E.A. that morning of a drastic 
reduction in tourist fares, for it gave one a chance to assess 

from the passenger's point of view—what the new aircraft 
will have to offer. One’s immediate impression is that despite 
a six-abreast layout (and bearing in mind the low load factor 
on this particular occasion), the cabin is by no means over- 
crowded; indeed, it has a welcome spaciousness and even in 
the “sandwich” seats there is no feeling of being shut in. 
Window spaces are generous and the non-adjustable seats 
comfortable. 

So far as noise-level is concerned, this clearly depends on 
one’s position in the aircraft but, although the characteristic deep 
rumble from the big Rolls-Royce Tyne turboprop powerplants 
certainly makes itself heard, nowhere is it unpleasantly loud. 
In the aircraft used for the official party, however, there was 
quite a noticeable high-frequency vibration—particularly in 
the centre and forward portions of the cabin—which might 
have been disturbing on a longer journey. It was, incidentally, 
especially intrusive when one made use of the seat head-rest. 

These, however, are inevitably fleeting impressions, for the 
complete Wisley-Warton journey took little more than 45 min. 
each way. In point of fact, the trip was very fairly summed 
up by one distinguished member of the party who said that 
it was a “particularly painless” way of travelling. 

At Warton the formal proceedings were opened by Lorp 
Portat who officially welcomed the Minister. The Corpora- 
tion, he said, was very grateful to Mr. Thorneycroft for the 
honour he had done them in making this visit one of his 
first official duties so soon after taking office. Lord Portal 
referred to the four companies which had combined to form 
the British Aircraft Corporation; each, he said, had had a long 
and famous record—-combined they had a tremendous strength 
in design, research, development and manufacturing capability. 

The wind-tunnel equipment which the Minister was to open 
had been built by English Electric Aviation entirely with its 
own money This was indicative of a determination to keep 
in front in meeting World competition. Lord Portal expressed 
his confidence that the new equipment would give the team 
an unquestionable lead over anyone else in Europe in this 
particular field of research. 

Lorp CalbDecoTe, managing director of English Electric 


J 


Aviation, explained the overall features of the two wind- 
tunnels to the Minister and invited him to press the button 
which would start the Mach-4 unit. This, for the purpose 
of the opening ceremony, achieved a supersonic run at Mach 
2.7 with an AGARD delta-wing calibration model in its 
working section. 

All these ceremonies took place in the tunnel control room 
which was much too small to accommodate all the guests. So 
for most of us a comfortable view of this part of the proceed- 
ings was provided by one of the Corporation’s “ relations by 
marriage “-—-the Marconi company—with excellent close-circuit 
television pictures. 

After lunch the chairman of English Electric Aviation, 
THe Hon. GeorGe NELSON, in thanking the Minister for being 
present said that the wind-tunnel facilities at Warton formed 
an important part of the planned development of the site and 
would play an important part in the development of the TSR-2. 
Indeed, he went so far as to say that Warton was now one 
of the finest development centres for advanced aircraft in the 
World. Its facilities combined with those of Vickers-Arm- 
strongs, Bristol and Hunting Aircraft, formed a powerful 
national asset that would serve the country well. 

In a most entertaining reply, Mr. THoRNeycROFT had 
something to say about the value and process of group forma- 
tion. The major purpose, he suggested, was to fortify us 
against foreign competition—with the Government providing a 
policy of reinforcing success. His free translation of this to 
mean that the groups should provide the success while the 
Treasury provided the reinforcement, met with delighted 
approval from his audience. 

The Minister commented that the building of the two new 
wind-tunnels by the company was a credit to its foresrght; 
it was essential that companies had control over the testing 
of their own designs. He made the point, though, that the 
work done would be complementary to that accomplished by 
the R.A.E. and that it was most important to ensure that all 
research establishments were engaged on work for which they 
were best suited, without any overlapping. The Minister also 
spoke of the increasing research expenditure and the higher 
proportion now financed by private industry. 

There was, said Mr. Thorneycroft, solid hope for a pros- 
perous British aircraft industry in the future. There was a 
need for good salesmanship as well as good products and the 
need to produce a “ winner” was always present. In_ this 
respect he had every hope that the British Aircraft Corpora- 
tion would do so. 

Many people had expected that the Minister would say 
something about the next stage in Britain’s supersonic airliner 
programme. No hint was forthcoming, but LorD PorTAL, in 
bringing the formalities to a close, remarked that having heard 
Mr. Thorneycroft describe all the things the British Aircraft 
Corporation was doing, he hoped that the Minister would not 
go away with the idea that it could not undertake anything 
else. 


}] MACH-4 TUNNEL.—Models are sting-mounted and their support and incidence- 
changing mechanisms are carried on a model cart (left). An automatic 
programme of incidence changes, either continuous or intermittent, can be set 


up. The tunnel control room is shown below. 
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TRANSONIC SECTION.—A 
1/20-scale Lightning model is q 
set up in the perforated-wall 
transonic working section of 
the Mach-4 tunnel. Just 
upstream is the supersonic 
working section; the model 
cart moves on wheels so that 
the model can be placed in 
either section. 


Tunnel Facts and Figures 


The Mach-4 and Mach-6 wind-tunnels, opened by the 
Minister, represent the latest stage in the development of 
Warton as an aircraft design and development centre. Costing 
some £750,000, they are the newest addition to the Warton 
research facilities and equipment which has cost more than 
£4 million in the past four years alone 

The two tunnels are both of the blow-down type and use 
a common air reservoir in which approximately 15 tons of air 
is stored at 600 p.s.i The Mach-4 tunnel, which we were 
given the opportunity to inspect last week, will be used mainly 
for aircraft development, typical tasks being tests on models 
of the TSR-2 and the B.A.C. supersonic airliner 

To date, some 220 runs have been made with this tunnel, 
mainly during its commissioning and calibration, but actual 
test work has already been done with it. This tunnel has both 
a supersonic working section and a transonic one, with per- 
forated walls, in which tests can be made at speeds ranging 
from Mach 0.4 to 1.4. Its working section is 4 ft. square. 

An average running time for the Mach-4 tunnel is 10 sec., 
during which time all the necessary recordings can be made 
Considerably longer runs can be made, but are rarely 
necessary. 

If a long run is made in which the reservoir pressure is 
reduced from 600 to 100 p.s.i., it takes an hour before the 
compressors recharge the reservoir to 600 p.s.i. In this case 
up to eight runs can be made during a normal working day, 
but more are possible with shorter running times 

The Mach-6 tunnel will be operated mainly by the guided 
weapon division of English Electric which has not had a 
tunnel of its own before This tunnel is nearing com- 
pletion and is expected to come into use early next year; pre- 
liminary calibration runs are scheduled to start in the very 
near future 

With a working section 18-in. square, this tunnel is designed 
to provide aerodynamic data at Mach numbers between 1.5 
and 6 at Reynolds numbers corresponding to full-scale flight 
at heights of around 80,000 ft. The air will be preheated to 
prevent liquefaction of the flow through the test section at 
Mach numbers above 4 The minimum running time 1s 
expected to be about 30 sec 

Advanced instrumentation techniques are used for both 
tunnels, so that test data can be recorded rapidly in coded 
form on punched cards for immediate analysis by the DEUCE 
computers at Warton, Schlieren photography can also be used 
to record shock-wave patterns 

In the case of the Mach-4 tunnel, forces are measured by 
strain-gauge signals fed to self-balancing potentiometer 
men One data card can be produced every 0.6 sec.; it 
gives all the data for one model attitude—six forces, three 


AIR SUPPLY.—A common reservoir of compressed air supplies 

both the Mach-4 and Mach-6 tunnels. Four storage vessels, 

each 90 ft. long and 6 ft. in diameter, hold 15 tons of air at 
600 p.s.i. when they are fully charged 
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pressures, model incidence and yaw angles, Mach number and 
reference data. 

A typical 15-sec. tunnel run could produce 25 cards covering 
a wide range of model attitudes. Model attitude is changed 
automatically during a run according to a preset programme. 

Electrical strain-gauge transducers are used for pressure 
measurements. A high-speed rotary valve admits 48 different 
pressures per second to a transducer. Three such valves can 
be used together, allowing 144 pressures per second to be 
recorded. 

fhe instrumentation for the Mach-6 tunnel performs similar 
functions and can also be used for pressure surveys, strain- 
gauge balance measurements and Schlieren photography. 

The steel models for the tunnel are very expensive and take 
a considerable time to build. The 1/20-scale Lightning model 
on view took eight months and 8,000 man-hours to produce; it 
cost about £10,000. Its surface is accurate to limits of 

0.000 and +0.002 in. 

During tests in the Mach-4 tunnel on models of this type 
the Reynolds number can vary from 5 to 20 million. This 
particular model was built largely for checks and tunnel 
calibration. 

The two £50,000 DEUCE computers which analyse wind- 
tunnel data are also used for design calculations and analysis 
of test-flight data There is also a wide range of analogue 
computing equipment at Warton, including a six-degree-of- 
freedom flutter simulator, a mock-up cockpit with pilot dis- 
plays to help assess new developments affecting the flying 
of an aircraft, and other special-purpose units. 

At present under construction in the nearby mechanical 
test department is the flying-control simulator for the TSR-2; 
this should ensure that the aircraft is given acceptable control 
characteristics before its first flight. The control system of 
the TSR-2 will apparently owe much to the Lightning. It is 
clear that Warton experience and its wind-tunnel and mechani- 
cal-test facilities are going to play a very big part in the 
development of the R.A.F.’s new “ Canberra-replacement ” 
aircraft 
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An Executive Helicopter 

ROM Cessna Aircraft Co. comes the news that it is to 

market its Skyhook helicopter commercially at a price of 
$79,960. Described as an “ advanced four-place rotary-wing 
utility aircraft,” the Skyhook is the civil version of the CH-1C 
military helicopter. It has a maximum gross weight of 
3,100 Ib., an empty weight of 2,080 Ib. and cruises at up to 
122 m.p.h. Its range with the normal fue! capacity of 
60 U.S. gal. is 260 miles; with additional auxiliary tanks carrying 
30 U.S. gal. its range its 400 miles and its endurance 5.15 hours. 


The roomy four-seat cabin of the Cessna Skyhook is luxuriously 
furnished for executive and private use, with baggage space 


behind the rear seats. The main rotor shaft fairing does not 
seem unduly obtrusive. 


At gross weight its rate of climb is 1,030 ft./min. at 8,000 ft. 

The company claims that the Skyhook “will be the first 
rotary-wing vehicle in aviation history supported by a Worid- 
wide organization providing readily available parts and service 
to every owner.” Cessna entered this market only after exten- 
sive research and development. First commercial deliveries 
of the Skyhook will begin in 1961. 

In June this year the F.A.A. certificated an instrument-flight 
version of the Skyhook for 1FR operation; according to Cessna 
it is the first and only helicopter to receive such certification. 
But initially only a ver version of the craft will be marketed 
commercially 

Excellent stability and mechanical simplicity are said to be 
important features of the Skyhook. The entire drive system 
for its twin-bladed main and tail rotors has only five gears. 
Lateral stability depends on a mechanically driven gyro which 


>» . 


Unique among helicopters in conforming to standard light 
aircraft layout, the Cessna Skyhook has a nose-mounted 
Continental engine driving the rotors through shafts. 


gives an input to the rotor control system proportional to 
the roll rate and roll displacement. An unswept horizontal 
tailplane helps to provide longitudinal stability. 

An F.A.A.-approved maximum airspeed indicator is installed 
The pilot sets the gross weight of the helicopter at the altitude 
being flown and a movable red line on the A.S.I. automatically 
indicates the limiting speed for the flight conditions. 

The Skyhook is powered by a Continental FSO-526A piston 
engine which delivers 270 b.h.p. to the drive shaft after allowing 
for power taken off to drive the auxiliaries and cooling fan 
The engine is mounted horizontally. Take-off power is main 
tained up to 8,000 ft. 


Airfield Reopened 


T a time when so many airfields in Britain are being closed 
to light aircraft, it is pleasurable to record the reopening 
of a wartime aerodrome at Seething, near Norwich, Norfolk, 
for club and private use. An inaugura! rally was held there by 
the Waveney Flying Group on Sunday, Oct. 16, and unusually 
fine weather supervened to result in the arrival of 41 visiting 
aircraft. These included a Globe Swift from York, whose 
pilot, Mr. C. G. Wheatley, won a prize for the longest distance 
covered; a Prentice from Biggin Hill, which was the heaviest 
type; and Mr. John Taylor in his own tiny monoplane, achiev- 
ing the distinction of arriving in the smallest visiting machine. 
The Tiger Club was there in force, and among its pilots was 
Sue Burges, in a Turbulent. She has temporarily forsaken 
parachuting for flying until her damaged back is restored to 
good order. Visitors participated in an air race round Bungay, 
which was won by Barrie Griffiths of the Tiger Club, with 
Barrie Tempest of the McAully Group second. There was an 
aerial treasure hunt, as well as gliding, parachuting and aero- 
batic demonstrations. 

Seething uses the stub ends of the three asphalt runways and 
part of the perimeter track of the wartime airfield, and its 
longest run is 750 yd. No grass area is available, the land 
between being under cultivation. Chairman of the Waveney 
Group is James Hoseason, and it is hoped to recruit 30-40 
members from that part of Norfolk for co-ownership of an 
Auster or Tiger Moth. 


AIRPORT 
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CROYDON REVIVED?—A diagram 
to illustrate the R.Ae.C. scheme for 
providing development space around 
the perimeter at Croydon while 
leaving adequate room for executive 
aircraft operation. The adjacent 
photograph shows the airfield in its 
prime. 
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Flow turning makes lengthy and expensive tooling-up processes 


unnecessary. It enables us to produce such things as flanged rings, 


nose cones and similar items quickly and cheaply. It enables you 
to have ‘one-off’ at very short notice before production begins. 


Saves time. 


Saves money. Care to discuss? 


and Braze very thin gauge Stainless Steel & Light Alloys 


Light alloys we braze in the flux bath, stainless steel, nimonic and 


the like in our vacuum furnace. In the flux bath we can produce 


units smaller and lighter than can be produced by any other method. 


In the vacuum furnace we can often produce in stainless steel units 


of no greater weight than their equivalents in light alloy. For you? 


t available 


It is entirely self-contained yet flushes normally and is odourless. 


It can be lifted out and replaced with a fresh unit in about three 
minutes and requires no ground equipment. It weighs only 26 Ib. 
yet is stainless steel throughout and is interchangeable with existing 


units. Full details? 


Please contact us if we can assist you. 


Delaney Gallay 


VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2. Telephone: GLAdstone 2201 
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All these aircraft use 
Rotax Starting Systems 


Armstrong Whitworth ARGOSY 
Short BRITANNIC 


Sud Est Aviation GARAVELLE 
De Havilland GOMET 4 
Canadair GL.44 
Canadair GL.66 

Grumman GULFSTREAM 
Fokker|Fairchild F.21 


A.V. Roe 148 
Vickers VANGUARD 


NOW 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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Flying the Cessna 182 


ET another of the high-wing Cessna range recently arrived 

in this country in the shining shape of the Model 182. This 
is currently the largest of the fixed-undercarriage Cessna types 
(although it will soon be supplemented by the new and more 
powerful Model 185) and it is also the nosewheel-geared version 
of the utilitarian Model 180 

A de luxe variant of the Model 182 is in production as 
the Skylane, similarly powered by the 230-b.h.p. Continental 
O-470-L flat six engine driving a McCauley constant-speed 
metal propeller The Skylane is equipped as standard with 
spats, has an overall paint scheme, full instrumentation, radio, 
and many other refinements, but is otherwise identical to the 
182. 
Despite a substantial difference in price, amounting to just 
about £1,000 on the U.K. duty paid cost, the £7,800 Skylane 
outsells the more spartan 182 by a substantial margin. In 
the first seven months of this year, 395 Skylanes were sold, 
compared with 43 182s. One of the 182s, G-ARAA, recently 
came to the U.K. Cessna agents, Airwork Services, Ltd., as 
a demonstrator, and was the aircraft flown for this article 

It had just 15 hours on its recording tachometer when |] 
picked it up from Booker, for a week-end’s touring. As it 
happens, I was not able to add greatly to this total because 
of the almost inevitably bad private flying weather at this time 
of the year, coupled with the excessively short days which we 
impose upon ourselves through adherence to G.M.1 After 
two or three hours’ flying, however, I got to know and like 
the 182 pretty well, and was particularly impressed with its 
speed range 

Having flown all the other single-engined Cessnas, including 
the 150, 172, 175, 180 and 210, I needed only a quick glance 
at the owner’s manual in the glove compartment of G-ARAA 
to check the optimum approach speeds, before sorting out the 
cockpit controls for starting. Except for its narrower fin-and- 
rudder and minor details, the 182 is virtually the same, aft 
of the firewall, as the other airframes in the all-metal range, 
and only its slightly more chesty cowling hints at its added 
potency. 

Its luxurious four-seat cabin has the same large doors, one 
each side of the fuselage, and sliding front seats for easy 
access. Control and instrument layout is again standard among 
the Cessnas, and very practical it is, too. I was slightly 
surprised to find a staunchly British Murphy vuHF set. in so 
trans-Atlantic an atmosphere, but very little of the corresponding 
American equipment has yet been graded as Class | for 
unrestricted non-public transport use by the M.o.A 

The deep front panel has ample space for all the radio 
anyone is likely to require. The instruments are illuminated 
for night-flying by a red-lensed light in the ceiling, with a 
rheostat control on the front panel. Full night-flying equipment 
is fitted as standard Provision is also made for an anti- 
collision rotating beacon on the top of the fin. 

Perhaps the only poorly-placed instruments in the Cessna 
range are the fuel gauges, which are too far to Starboard 


for comfortable reading without parallax. This seems 

unnecessary with so much panel space to play with. There 

are individual gauges for the two 27-Imp.-gal. wing root fuel 


By John Fricker 


tanks (46-Imp.-gal. usable), controlled by a four-position fuel 
cock between the front seats 

Having found out how to. start the good-tempered 
Continental, I taxied out on Booker’s soggy turf, riding gently 
along on the spring-steel main undercarriage legs and short 
nose oleo. The 182 had the usual 12° steering arc, plus 30° 
castor each side of centre with toe-brake actuation. 

For take-off, the only added check was for rudder trim, via 
a flat-mounted handwheel forward of the tailplane trim wheel. 
Both trimmers were left neutral, and I selected the second notch 
or 20° position of the big slotted flaps, with the manual 
control lever. 

I was rather unprepared for the almost startling acceleration 
when opening the plunger-type throttle for take-off. Flying 
solo, with full fuel but no other load, the 182 shot off the 
ground like a rocket, with a little aft control-wheel pressure 
and a touch of right rudder, and climbed vigorously away 
indicating more than 1,200 ft./min. at 100 m.p.h. 

Full throttle and 2,600 r.p.m. can be maintained, with a 
90 m.p.h. airspeed for the maximum climb, but normally 
23 in. Hg. and a twist of the pitch vernier back to 2,450 r.p.m. 
is adequate. For obstacle clearance, one climbs at 60 m.p.h. 
and full power, with 20° of flap, at a truly fantastic angle. 
On raising flap, there is a moderate nose-down tendency, and 
longitudinal trim changes are fairly pronounced throughout 
most of the flight range. 

This is not unexpected with the increase of power in the 
standard Cessna airframe, but the Model 180 and 182 are the 
only variants to resort to tailplane incidence change, instead of 
an elevator tab, for trimming. The tailplane trim wheel has 
a ratchet operation and is rather stiff to operate, but its 
principal drawback is the low-gearing which demands a certain 
amount of hard work for compensatory movement. In contrast, 
the rudder bias wheel is both light and rapid, and in the 
perverse nature of things is virtually never required. 

Despite the rudder being, in its accepted place, the heaviest 
control, directional trim changes are negligible. The elevator 
and ailerons are graded progressively lighter for good harmoni- 
zation and, laterally, the 182 remains pleasantly light and 


Airwork Services’ Cessna 182 demonstrator (above), which was 

flown for this article can be compared with the de luxe Skylane, 

seen below. The Skylane has spats and an overall paint finish. 

The characteristic Cessna cockpit layout of the Model 182 with 

the optional extra instruments of the Skylane installed is 
shown alongside 
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positive despite its substantial speed increase over lower- 
powered Cessnas. At the most conservative power setting of 
22 in. Hg. and 2,200 r.p.m., I could not get it to indicate 
much below 150 m.p.h. for low-altitude cross-country cruising 
in indifferent weather, and at 23 in. and 2,450 r.p.m. (75% 
power) it will settle down to 160 m.p.h. T.A.S. at 5,000 ft. 

At my 63%, setting it was using only about 9} Imp. gal./hr., 
while at maximum cruise, consumption is in the region of 
12 gal./hr. The 182 demonstrator is not fitted with the 
optional spats, which add about 3 m.p.h. to the cruising speeds. 

Once trimmed, with cowl flaps closed, the 182 is very 
pleasant to fly, with a low noise level, generally good visibility. 
except in turns, and pronounced stability. Creature comforts 
include a heater of almost overpowering efficiency. A _ brief 
check on lateral response at cruising speed returned a rate 
of roll of about 35°/sec., with the help of a touch of rudder, 
and this remained fairly constant at the low-speed end of the 
scale. 

The 182 displayed the usual innocuous Cessna stall charac- 
teristics, a strong pull being needed when throttling back 
(after selecting carb. heat) to prevent the nose dropping. 
Without retrimming, it was not possible to achieve a stall 
breakaway in the clean configuration and at the forward C.G. 
position when solo. Instead, the 182 sank rapidly under full 
lateral control, with the wheel hard back on its stop, indicating 
about 55 m.p.h. and accompanied by a steady bleat from the 
stall warning horn. 

Even with full 40° of flap, lowered below the limit speed 
of 100 m.p.h., and a little power, I could not get a true stall 
without retrimming, the A.S.I. going down to its minimum 
reading of 40 m.p.h. during the nose-high descent. 

True stalling speed with full flap is 56 m.p.h., but the 
characteristics are conventional, with slight elevator buffet as 
additional warning. Thus trimmed fully tail heavy in the 
approach configuration, from a typical speed of 70 m.p.h., I 
opened up to take-off power to check the change in stick force 
for a simulated overshoot. The usual nose-up tendency was 


Gliding Notes 


598 


OCTOBER 28, 1960 


most pronounced, and the forward pressure required on the 
wheel, even with the C.G. right forward, was almost uncom- 
fortably high. 

It could be held with one hand, but the need for a high-geared 
tailplane trimmer is at its most urgent under such conditions. 
The rate of climb was also very low in the initial changes of 
the overshoot, until 10° of flap was dumped. For most normal 
landings, 30° extension of the NACA flaps seems to be quite 
adequate, and the fourth position might be regarded as a useful 
emergency aid. 

I used full flap for several landings, and both the rate and 
angle of descent are phenomenal, maintaining 70 m.p.h. on 
finals. The elevator is amply powerful for the round-out, which 
must be done fairly low as float is virtually nil. The 182, in 
fact, is almost autorotative in its approach capability, and this 
helicopter comparison is not unflattering for an uncomplicated 
fixed-wing aircraft. When motoring in with full flap, and main- 
taining a similar approach speed, the 182 drops as smartly out 
of the air as if someone had cut a supporting string, on closing 
the throttle. 

Once used to this characteristic, Cessna pilots can obviously 
get into the smallest airfields imaginable, and the tough main- 
tenance-free spring-steel gear never seems to tire of the roughest 
surface. If you want first-class small-field capability from an 
all-metal machine with a 150-m.p.h.-plus cruising speed, seven 
hours cruise capability, and four comfortable seats with 120 Ib. 
of baggage behind, then the 182 is the aeroplane for you. 


Leading Particulars 


Dimensions.—Span, 36 ft. ; length, 27 ft. 1 in.; height, 9 ft. 9 in. ; 
wing area, 174 sq. ft. . 


Weicuts.—Empty, 1,561 Ib.; oil (12 quarts), 22.5 Ib.; pilot and 
three passengers, 630 Ib.: fuel (54 Imp. gal.), 390 Ib.; baggage to 
gross weight, 46.5 Ib.; max, gross, 2,650 Ib. 


PERFORMANCE (at max. gross).—-Max, speed, sea level, 167 m.p.h.; 
max. cruise, 157 m.p.h.; initial climb, 1,030 ft./min.; service ceiling, 
19,800 ft.; max, range at 10,000 ft., 835 miles; take-off to 50 ft., 
20° flap, 1,080 ft.; landing run from 50 ft., 40° flap, 1,310 ft. 


by Dr. A. E. Slater 
only form in be the number of occasions when high 
stable air, how can they keep going lenticular clouds appear all over Wales, 
when cumulus clouds float through the. frustratingly out of reach. 
them? Yet they do, and when John Gli certs y nonseell — Silv t =C We How high could a sailplane get in the 
Simpson made the first recognizable sliaing Association is Silver r ©. lee of the Welsh mountains? There is 


British wave flight in 1937, he climbed 
through a layer of small cumulus and 
continued to climb above their tops, at 
which level the thermals evidently found 
it impossible to follow him. 

Two similar experiences this year are 
reported from New Zealand by G. A. 
Hookings in The Gliding Kiwi magazine. 
Both flights were done in North Island, in 
easterly winds in the lee of the Hunuas 
and the Kaimais, which rise to 2,250 and 


Theodore 


Up to the end 
British Silver “C”™ 
issued. 


964, for which Air Chief Marshal Sir 
McEvoy, 
R.A.F. Gliding and Soaring Association, 
completed the final test on Aug. 8. 
of September, 
certificates had been 
The distance legs for these would 
add up to one and a half times round the 
World, the duration legs to over half 
a year, and the aggregate height legs 
would just reach the Van Allen radiation 


one occasion on record, but only one, 
when the rare “* mother-of-pearl clouds,” 
the wave-like clouds which occasionally 
show up in twilight at about 100,000 ft., 
were seen over Wales. 


president of the 


973 
* 
LIDING is 


language, 
photographs in a 


explained simple 
accompanied by 114 
new book “Go 


2,500 ft. respectively. The fi belt. aphs 
found ty siti ore senahig yoda At the outbreak of war, 21 years Gliding, by Ann Weich and Gabor 
the cumulus clouds. which were 500 to ¢atlier, there were 56. The “A” sama published by Faber and Faber at 
1,000 ft. thick and forming in line abreast certificates then numbered 1,625; now 30s. Ann starts off by answering the 
across the wind direction. there are 30,631, and Sir Theodore’s usual questions such as “ What is the use 
The reason why the upgoing air, on number is 30,200, but he did not apply of gliding: = e Suppose you get into 
reaching condensation level, produced for it till three years after qualifying. =o" pocket? ; 
cumulus instead of lenticular clouds was British Gold ” certificates now Readers are told about gliding, soaring, 


evidently that it already contained 
thermals, which Hookings had used for 
climbing into the wave. He reached 
6,500 ft., well above the cumulus, and 
then pushed upwind to another wave S 
which gave him 7,000 ft. Philip Wills. 

The second flight gave similar lift . 
among cumulus clouds which occupied 


Diamonds — the 


number 72; aggregate distances would go 
half-way round the World and aggregate 
heights reach well into the ionosphere. 
Three of the holders have added all three 
two 


launching, training, competitions and life 
in a gliding club. But as to the state- 
ment: “ At today’s prices it is necessary 
to be very rich indeed to own a glider 
completely,” it depends on how single- 
minded you are; in the early days of 
aeroplanes, some inventors used to sleep 
in their hangar, cook their own food, and 


Goodharts and 


7/10 of the air; their bases were at just 
over 5,000 ft. and MHookings first 
encountered smooth wave lift at 5,500 ft. 
Again he outclimbed the clouds, reaching 
8,500 ft.. but the wave kept shifting, and 
only for a short time did the cumulus 
distribution show where it was. 
Meteorologically, air with a lapse rate 
(fall of temperature with height) between 
about 3° and 5°F. per 1,000 ft. can still 
be stable when dry. but becomes unstable 
wherever a cloud has formed in it. 


A* appeal has been put out by the 
Midland Gliding Club to members, 
and anyone else who likes to be helpful, 
for funds to buy an Auster Mk. VI for 
towing. Loans, repayable later without 
interest, are asked for. 

In spite of good thermals often cooked 
up by the heather, there are days when 
fat cumulus clouds build up over the 
Long Mynd but are difficult to contact 
from winch launches. But another 
stimulus to provide aero-launching may 


spend every remaining penny on trying 
to fly, even if they didn’t succeed. 

All the photographs are by Gabor 
Denes except for 18 by Ann Welch. The 
book is dedicated to her three daughters, 
of whom the photogenic Elizabeth 
appears quite often. So does Dunstable. 
A most suitable Christmas present for 
young people, except perhaps for mem- 
bers of a certain public school who won't 
like seeing Sedbergh spelt with a “u” 
on page 60 of the book. 
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The P.531 is produced to meet the need for a small turbine-powered helicopter 

of exceptional payload/ performance characteristics, and with the ability to land 

and take off from any ship that is equipped with a small landing platform. Many 
landings have been made by day and night, under moderate rough sea conditions, 

and de spite considerable deck movement no difficulties have been e xperienced, 
Powered by the Blackburn A.129 free-turbine engine the P.531 can be used on 

a wide variety of tasks. 

SUBMARINE SEARCH OR STRIKE - AIRBORNE SUPPLY - LIAISON TRAINING - AIR/SEA RESCUE 
CASUALTY EVACUATION . LIGHT FREIGHTER - RECONNAISSANCE 


WES TL A ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL -: ENGLAND 
incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 
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Safety in numbers 


... the number of years of development 
behind current designs ... and the number of 
users... underline the superiority of R.F.D. 
inflatable equipment. Lifejackets and Liferafts 


with the maximum efficiency and the minimum 


2 / WD THE WORLD'S LEADING AIRLINES 
COMPANY 


AIR-SEA SURVIVAL EQUIPMENT 


of weight. 


R.F.D. COMPANY LIMITED - GODALMING . SURREY 
M.0.A. Design Approved and A.R.B. Design Approved 
Telephone : Godalming 1441 Cables: Airships, Godalming 


Also in: N. IRELAND - AUSTRALIA - CANADA - U.S.A. 
AFRICA - HOLLAND - SWEDEN - FRANCE - DENMARK 
NORWAY GERMANY NEW ZEALAND - ITALY 
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Correspondence 


The Jet Fuel Controversy 
OUR issue Oct. 14 contained a letter from Mr. Rickard 


describing the Electra crash at La Guardia, from which 76 
people escaped while the fire brigade played foam on the 
burning aircraft, as a “classic” in the case for kerosene. A 
conclusion with which If heartily agree. fer, even in the unlikely 
event of this aircraft crashing in front of the fire brigade, if the 
fuel involved had been JP.4, the best they could do would 
contain the fire-——not control it No consolation for the 
occupants of the aircraft 

Mr. Chubb ts reported to have said that “ No safe 1s 100 
safe, some take longer to open than others”! Time is of the 
essence and in this incident like many others involving gas 
turbine-engined aircraft with kerosene in the fuel tanks, many 
people now live. who would otherwise have been burned to 
death 

This controversy would be more accurately entitled “ What 
price more safety? ”, in that the only possible reason for 
choosing JP.4 is one of cost 

Lord Brabazon has issued a dramatic challenge which you 
describe (Oct. 14) as a “fuel duel.” Perhaps in this sort of 
elementary debate it is necessary to adopt Fourth Form tactics 
and, to go the whole hog, the conventional answer to the 
protagonists of JP.4 would be to box their ears 

Chelsea, $.W.3 1. C. Sourz 


Unwieldy Mobile Lounges 


HAVE noted drawings in THE AEROPLANE AND ASTRONAUTICS 
for Oct. 14 of a Vickers plan for loading cargo into their 
swing-nose VCIO and Super VC1O0O freighter derivatives via a 


swinging jetty It struck me that -winging jetties could 
equilly well be used for loading passengers into swing-nose 
aircraft In conjunction with “travolators” inside main 


fingers, these swinging jetties might be able to replace such 
unwieldy contraptions as “ mobile lounges.” 

1 offer this suggestion in the knowledge that the small 
number of projected swing-nose types constitutes a major draw 
back. However, the system might be used with the Armstrong 
Whitworth Argosy and possibly with swing-tail machines. It 
might even be adapted to mate with conventional side-loading 
doors, which would remove the above-mentioned drawback 

Windsor PetreR HoTHAM 


Inaccurate Documentaries—3 
| FEEL bound to add what the Foreign Office would call a 


“strong note of protest” to the existing criticisms of “ The 
Flying Years” television series after having watched the third 
of these programmes. Although errors of fact. such as that 


involving Hamel’s nationality, may rightly irritate the historians, 
it can be argued that they are of purely historical interest. and 
of little relevance to present-day aviation 

The same excuse, however, cannot be made of errors in 
emphasis or interpretation of wartime events that still directly 
affect British aviation policy In particular, I refer to the 
extraordinary statement that America’s post-war lead in trans 
port aircraft was due to American heavy bomber production 
and this only a few minutes after Sir Alan Cobham had dwelt 
on the great production effort put into the Lancaster! 

And the first shot of a “ post-war” U.S. airliner was the 
prototype C-69 Constellation in its wartime camouflage. taken 
in 1943 or 1944. No mention was made of the fact that design 
of the Constellation had started in 1939, before the War, and 
design of the DC-4E, prototype of the DC-4, started in 193¢ 
the same year as the Spanish Civil War began. Nor was any 
mention made of the contemporary British four-motor airliners, 
the Fairey F.C.1, of which 14 were ordered “ off the drawing 
board.” and the Short §.32 or 14/38; these types never flew 
because of the War. 

Another rather surprising statement came later when the 
Valiant (shown taking off) was mentioned as having flown 
some years before the 707, with the comment that somehow 
we never seem able to correlate our civil and military require- 
ments, obviously implying that a straightforward airliner 
development of the Valiant with the same wings and engines 
would have captured much of the markets that later went to 
the 707. The Conway-powered Vickers V.1000, which owed 
a good deal to the Valiant, was an attempt to correlate civil 
and military requirements, but its future was wrecked by bad 
planning 

That television can produce excellent historical documenta- 
ries is Shown by ITV's “ Sea War” series which have included 
such things as air-to-air shots of Swordfish in formation at the 
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1937 Coronation Naval Review, and captured German films 
showing an Arado Ar 196 seaplane being retrieved by the 
“ Scharnhorst ™ after a reconnaissance flight. That the B.B.C. 


can do better than “The Flying Years” is shown not only 
in its Farnborough programmes but by its recent Battle of 
Britain play. “An English Summer” and the “War in the 
Air” series of six years ago 

And even allowing for the fact that a spoken commentary 


with illustrations lacks something of the pace and urgency ot 
a film. there is no excuse, with all the historical evidence avail- 
able, for lack of accuracy. What could have been an excellent 
series has so far turned out to be rather disappointingly 
superficial 

Rustington, Sussex M. J. Harpy 


Cownie’s Corner, Ou: 


} missile man, Jim 
| Cownie, just back from 
an American grand 
tour, aS VOU Can See On 


other Pages has collec- 
ted some good stories 
for you Here’s one 
of them 
It was the first flight 
across the Atlantic by 
} a fully automatic super 
sonic airliner without a 
flight crew AS the 
passengers settled in 
their seats, the public 


address system 
announced “Ladies and 
gentlemen, you are 


privileged to fly on the first fully automatic crossing 
of the Atlantic. You have no pilot, but in his place 
there are foolproof automatic systems, triplicated to 
ensure your Safety There is not the slightest need 
to worry to worry to worry is 
Afar is Polaris 
Move deterrents out to sea 
Where the real estate 1s free 
j And where they're far away from me. 
* 

Wren Wrong. Thank you. Mr. R. Parsons of 
Belfast (where the flying-boats come, or came, from) 
for putting me right on Aotearoa, the old Empire boat 
| which was converted into a cement-mounted tea-room 
it Auckland, N.Z.—sorry I called it a Sandringham. 
I've had a cup of tea in it, too. Still, you don’t 
remember the name of every pub you have a drink in. 
do you? I also said, with reservations, that there 
was a Latécoére boat on the Marignane slipway. It's 
right next to the old Sud-Est works so even without 
tea I should have remembered it was really an S.E.200. 
I hope I was right in saying that it's a Sunderland 
that enthusiasts are trying to save 


Angle of Coincidence. [To demonstrate that this 
column is not only read but read by People Who 
Count. here is a rhyme, way over the heads of most 
of you Wroundabouters, sent me by Mr. C. H. Barnes, 
technical librarian at Bristol Aircraft. It was written 
before Wroundabout wreported (Oct. 7) Convair’s 
electronic Data Acquisition and Interpretation System. 
called DAISY 


Daisy, Daisy, give us an answer do! 
We'll go crazy, working the Peck-a-boo ! 
No, we DON’T want a Mathieu Function 
Or an N-P-N-P Junction— 
But all we seck is a sound technique 
For reducing the value of 
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Industry Record 


Nimonic Alloy Development 


Henry Wiggin and Co., Ltd., has 
announced that a new Nimonic alloy is 
now being supplied to several engine 
manufacturers. Known as Nimonic 115, 
this latest addition to the company’s 
range of creep-resisting alloys is released 
to meet a test specification of 7 tons 
$q. In. at 980° C., with a minimum life to 
rupture of 75 hr 

The development of this alloy has been 
associated with a possible test require- 
ment of 35 hr. to rupture at a stress of 
7 tons/sq. in. at 1,000° C., and although 
production quantities are not yet released 
to meet this criterion, the test target is 
a further indication of the level of 
Properties offered in Nimonic 115 alloy. 


Wideband Recording 


The Ampex Corporation has developed 
a new wideband recording system for 
military and scientific applications. It 
incorporates two  units—an_ airborne 
recorder and recording and reproducing 
ground equipment 

Known as the AR-300, the airborne 
unit a maimiaturized, transistorized 
recorder weighing less than 150 Ib., and 
occupying 34 cu. ft. It provides two 
wideband recording channels capable of 
recording data over the frequency range 
of 10 c/s. to 4 Me/s., and two 200 c's. 
to 1S Ke/s. auxiliary recording channels 

To obtain this wideband recording 
while employing a slow tape speed, the 
AR-300 uses the same rotating heads 
developed by Ampex for use in its Video- 
tape television recorder Four small 
recording heads for each channel are 
mounted around the periphery of a drum 
This drum rotates as the tape moves past 


25 in./sec. The slower speed can be used 
io provide one hour's recording of a 
single wideband channel from a 104 in. 
reel (3,800 ft. of tape) 

The ground unit is known as the 
FR-700, and employs a number of the 
components used in the airborne equip- 
ment. It is mounted in a rack 72 in. high 
by 19 in. wide. 


New Aircraft Tyre 


A special heat-resistant tyre—known 
as the Thermal—is being manufactured 
by the Goodyear Tyre and Rubber Co. 
(Gt. Britain), Ltd., for the Bristol 188 
research aircraft. Developed in conjunc- 
tion with Bristol Aircraft, it does not 
require refrigeration equipment for pro- 
tection against the external heat produced 
at very high aircraft speeds. 

The techniques employed in the tyre’s 
manufacture are stated to be classified, 
but the improved heat resistance is 
attributed to new formulations in com- 
pounding and developing materials used 
in the carcass and tread. 


Equipment Year Book 
Teddington Aircraft Controls, Ltd., 
has published the 1960 edition of its 
annual yearbook providing a concise 
and up-to-date collection of technical 
data on the equipment designed and 

manufactured by the company. 
Covering a representative selection of 
the full range of Teddington equipment, 
the majority of which is designed and 
developed against a specific requirement, 
the yearbook contains 12 sections. Among 
them are sections which deal with cabin 
temperature control systems; anti-icing 
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Publications Received 


Aircraft Annual, 1961.—Edited by John 
W.R. Taylor. A well-illustrated collection 
of authoritative and entertaining chapters on 
a wide variety of topics including records, 
racing and aerobatics; man-powered flight 
and ground effect machines; supersonic and 
space travel ; agricultural aviation and others. 
96 pp. 74 in. by 94 in. Ian Allan, Ltd 


103. 6d. 

Famous Bombers of the Second World 
War.—Second Series. By William Green. 
Relates the life histories of a further selec- 
tion of Allied and enemy bombers—the 
Blenheim, Whitley, Hampden, Stirling and 
Halifax; Boston and Superfortress; Focke 
Wulf Fw 200, Arado Ar 234 and Heinkel 
He 177; and Japan's Sally, Betty and Peggy 
136 pp. 7 in. by 9} in. Hlustrated. Macdonald 
and Co. (Publishers), Lid. 21s. 

War Planes of the Second World War. 
Fighters, Vol. 1. By William Green. The 
first in an important series of small refer- 
ence books intended, eventually, to cover 
all the aircraft, both operational and experi- 
mental, of the combatant countries in World 
War II. Each type is depicted by a three- 
view drawing and one or more _ photo- 
graphs; the text includes development and 
operational details. This first volume 
covers the fighters of Australia, Belgium, 
Bohemia-Moravia, Finland, France and 
Germany ; two more volumes of fighters will 
follow. 192 pp.; 5} in. by 5 in. Illustrated. 
Macdonald and Co. (Publishers), Ltd. Price 
9s. 6d 


“The Motor” Road Tests, 1960. Pub- 
lished on October 12, the new edition of 
“The Motor Road Tests,’ contains illus- 
trated reports on 41 new British and foreign 
cars road-tested by the technical staff of 
The Motor during the past 11 months. Full 
performance data, mechanical specifications 
and details of equipment are in tabular form 
for each car. 168 pp.; 8 in. by I14 in. 
Illustrated by more than 400 photographs 
and line drawings. Temple Press Limited. 
Price 10s. 6d. 

International Missile and Spacecraft Guide. 
By Frederick I. Ordway, III, and Ronald C 
Wakeford. The first major encyclopedia in 
the field of missiles, spacecraft and rocket 
Describes and illustrates 


it, recording the wideband information and de-icing controls; fuel-tank = 
transversely. Because of the rapid rota- pressurization: electro-magnetic, hot-air Teliges useful chronological lists and tables 
tion of the head, an effective tape-to-head and gas valves; time and pressure  4¢j pp.; 83 in. by 114 in Illustrated 
speed of 1,300 in./sec. is accomplished switches; pressure regulators, and) = McGraw-Hill Publishing Co., Ltd. Price 
with lateral tape speeds of 124 or transducers. £9 14s. 
Aviation” Calendar K. H. Greenly, in the Napier Senior Staff Canteen New Patents 
Oct. 31 at 18.60 bes — APPLICATIONS ACCEPTED 
Boscombe Down London.The Kronfeid Club Dunlop film,  855.371.—See, Nationale d’Etude et de Construction 
ranch lecture Background for Space Travel. “Wheels on Air.” and Rootes film, “‘ The Rally de Moteurs d’Aviation. Aircraft control 
by A. F. Coltins, in the Lecture Hall, A. and Breed.” at the Basement. 74 Eccleston Square system.”"—Nov. 28, 1957. (Dec. 4, 1956.) 
at 17.30 brs 855,429—AN American Engineering Co.— ‘Aircraft 
of Transport Metropolitan arresting 4, 1957. (May 22 
1957.) 


Section lecture The Operation of the Air Ferry,” 


by W. G. Franklin, at 80 Portland Place, W.1, at 
18.00 hrs 
Nov. 2 
British Institution of Radio Engineers 
Radar Group discussion Radar—-Pulse or 
C.W.?", at the London School of Hygiene and 
Tropical Medicine, Keppel Street. W.C.1. at 
18.30 hrs 
Nov. 3 
Hayes.-R Ae S. L.A P. Branch lecture, “ Heli- 
copters.”” by Peter Brooks, in the Westland, Fairey 


Division, Lecture Hall, at 18.15 hrs 


Loadoa.. Kronfeid Club painting exhibition and 
competition. at the Basement, 74 Eccleston Square 
S.W.1: until Nov. 9 

Nov. 9 

Holl..-R Ac S. Brough Branch 7th Sir George 
Caley Memorial lecture Forty Years of Aviation 
Writing." by Maj. Oliver Stewart, at the Royal 
Station Hotel. at 19.30 hrs 

Liverpootl,.Institution of Production Engineers 
North Western Region lecture. “ Aircraft Design.” 


by F. F. Heaton, at the Stork Hotel, Queen's 
Square, at 19.30 hrs 
Nov. 12 
Birmingham. — British Interplanetary Society Mid- 


lands Branch lecture, “ Radio Communication with 


a Space Probe.” by W. T. Bilackband. in the 
Birmingham and Midland Institute Cinema, Para- 
dise Street, at 18.30 hrs 
Nov, 15 
Luton Alrport...R.AcS. Branch lecture. “ Cer- 


tification of Aircraft in the United States." by 


Company Notices 

NEW COMPANIES 

Vokes, Ltd. (671,542) 
Cap. £600,000 in £1 shs 
Ltd. (a public company incorporated on May 27, 
1936, and intended to be renamed Vokes Group, 
Ltd), the business of the design and manufacture 


Private co. Reg. Sept. 30 
Acquiring from Vokes, 


of filtration and silencing products and general 
eneimeers as now carried on by that company 
Solts.; Stanley and Co., 42 Gracechurch St., E.C.3 


Reg. off.: Henley Park, Normandy, Nr 
Surrey. 

W. W. Warner (Consultants), Ltd. (671.811) 
Private co. Reg. Oct. § Cap. £100 in £1 shs 
Manufacturers, consultants and advisers to and 
agents for charterers and repairers of and dealers in 


Guildford, 


aircraft, etc. Directors: W.W. Warner, Merry Way, 
Kingsley Avenue, Camberley; Dorothy Markham, 
Durpan House, Blackwater, Camberley Sec.: 
Dorothy Markham Sots. George E. Baker and 


Co., Guildford Reg. off 
water, Camberley 

Baynes Engineering, Ltd. (671.896).—Private co. 
Reg. Oct. 6. Cap. £5,000 in £1 shs. Aeronautical 
and general engineers Directors: I I Baynes; 
Air Cdre. A. E. Clouston; and B. V. Benson 
Sols.: Humphries, Kirk and Miller, Wareham 


Durban House, Black- 


CHANGE OF NAME 
Moss Brothers, Aircraft, Ltd. (308,831), Moor 
Road Wks., Chorley, Lancs—-Name changed to 
Mosscraft Aviation, Ltd... on Mar. 11, 1960 
Maitland Air Charters, Ltd. (619.914), 19 Hanover 
Square, W.1.—Name changed to Maitland Drewery 
Aviation, Lid., on Mar. 8, 1960 


Primed specifications of the above will be avail 
able on Nov. 30, 1960, and the opposition period 
will expire on Feb. 28, 1961 


855,516.—Link Aviation Inc.—** Ground aviation 
7, 1956. (Dec. 8, 1955.) 

855 ,573.—Rolls-Royce Ltd.‘ Multiple lift aircraft 
engine 2, 1959 
(Apl. 3, 1958) 


Printed specificatiens of the above will be avail 
able on Dec. 7, 1960, and the opposition period will 
expire on Mar. 7, 1961 


Personal Notices 
BIRTHS 

Baigent.—On Oct. 2, at R.AF 

pore. to Frances, wife of Fig. Off 
a daughter 

Burke.—On Oct. 12, at 6 Holyrood Avenue, 

Highfield, Southampton, to Peggy, wife of Flr. Lt 

J. J. Burke-—a daughter 

Jones.--On Oct. 6, at 

to Patricia (née Masters) 


Changi. Singa- 
Peter Baigent 


R.A.F. Hospital, Aden 
wife of Fit. Lt. P. D 


Jones--a daughter 
Oxby.—On Oct. 14, at R.A.F. Hospital Halton 
to Jean (née Little), wife of We. Cdr. D. A 
Oxby-—a son 
Pike.On Oct. 12. at Rode Kors Klinikk. Oslo 
to Guri, wife of We. Cdr. David Pike, M&¢ 
A.F.—a son 
DEATHS 

Farmer.-On Oct. 10. Air Cdre P. J. Farmer 
R.A.F. (Retd.) 

Humphreys.—-On Oct 16, Gp Capt. J. W 
Humphreys, R.A.F. (Retd.) 
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ERRANTE 


ransistorised 
Equipments; 


Ferranti Ltd. the 


can now supply following static 


transistorised equipments which incorporate 


germanium p.n.p. alloy type junction transistors 


used in the switching mode. 


1. Power inverters and converters within the 
parameters 30V D.C. maximum input and 290 watts a 
maximum power output. The units are fully oa 
suppressed against causing radio interference and 
are protected against voltage surges. They can be fe 
supplied in hermetically sealed containers with an Enquiries t9:2 ‘ 
inert gas filling. The units may include a control FERRANT! LTD., AIRCRAFT EQUIPMENT DEPT., ; 
section to meet various operational requirements. MOSTON, MANCHESTER 10 : 


Telephone: FAlisworth 2071 


2. Automatic Voltage Regulators with an efficiency 


of 80% to 95% according to application, thus or WESTWICK, BRACKNELL, BERKSHIRE 
replacing conventional carbon pile and electro- Telephone: Bracknell 1211 


mechanical type regulators. 


FERRANTI 


FIRST INTO THE FUTURE 
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Bravo Atlas! 


It is good to have attention drawn so 
dramatically to basic features of Saunders 
Spherical Plug Valves. 


Bored out to full pipeline diameter, cored 
out to remove all superfluous metal, hard 
coated to ensure durability of this ideal 
sealing surface—the spherical plug is typical 
of the precision lightness and reliability of 
the complete valve. 


Other features of the Mark 4 Series, now in 

ee production, are the thin rubberised-fabric 

seat diaphragms, ring safety seals 
7 between body and end connections, wire- 
locked end bolts, external control limit lugs. 


SAUNDERS 


—and how 
simple is 
maintenance 
of this unit- 
built powered 
control. 


And see how 
compact and 
airworthy is 
the Mark 4 
Motorised 
valve 


SAUNDERS 


VALVE COMPANY LIMITED 


BLACKFRIARS STREET, HEREFORD 


| SPSS FS SH GOS Ld 
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New 
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Keegan Aviation ... 


What we advertise - we own 


De Havilland Dove 


Fitted with 8 seats and modified to take 11, the 
3 extra seats supplied. 

Brand new interior includes toilet and luggage 
compartment, carpets and curtains. 

Long range tanks fitted in brand new wings— 
all modifications done. 


engines, propellers and C. of A. STR 12D, 
A.D.F. ILS (if required). HF RT fully 


crystalised. 
Just repainted—available today ! 
Buy or lease to suit you! Phonefor demonstration. 


Keegan Aviation ... 


PANSHANGER AERODROME, HERTFORD, HERTS 
Telephone : 


Essendon 491/2 
Telex : 


Cables : 
1943 


Planesales, Hertford 


SCOTTISH AVIATION 


DESIGN AND MANUFACTURE 
OF AIRCRAFT COMPONENTS 


DESIGN AND MANUFACTURE 
OF JIGS AND TOOLS 


DESIGN AND MANUFACTURE 
OF GLASS FIBRE COMPONENTS 


SHEET METAL FABRICATION 
IN LIGHT ALLOY OR STEEL 


PROTECTIVE TREATMENT, 
STOVE ENAMELLING 


ALL TYPES OF MACHINE 
SHOP WORK 


Send your enquiries to— 


SCOTTISH AVIATION 


PRESTWICK AIRPORT - AYRSHIRE 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX : 77432 


CABLES : AERONAUTICS PRESTWICK 
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EROPLARE 


and 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5 for 13, 10 for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
followir nsertion are allowed to trade adver 
tisers if satisfactory references are provided 
REMITTANCES—Cheaques and posta! orders 
should be crossed and made payable to TEMPLE 
nd structions sent addressed 
The Aeroplane and 
Bowling Green Lane, London 


Astronautics 


—Ec1 
DEPOSIT SYSTEM—Facilities are available to 


readers to purchase advertised goods througt 
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AIRCRAFT FOR SALE 
W S AVIATION I ip 


LIGHT AIRCRAFT DIVISION 
OFFER 
UNRIVALLED SELECTION 
Ot 
N 
CREDIT TERMS I you nveni 
Your 
r ) { wis “a pa 
SESSNA Bran 19¢ rt 
fl ine 
‘ t { 
IPER CARIBBEAN Brand 
P nod ex fit Vit Lycon 1St het 
k gar ghter Wit riva ut 
rice £4,508 Brow ind) whit ced and 
IPLR TRI-PACER 1958 Su 
Airfram i eng 
hree-year ¢ { Airw 
snd wh te £3.050 ery nN mt 
IPER AUTOFLITI TRI-PACER 
Or 329 hou ' new with om xtra 
Certificate of Airworthiness vali ruar 
Ked wh 
ND a ver felightful Br 
A 
/ 
MOTH MINOR Only 
ns Tw cats Certificate of Airwortk 
AVE ve seer iv stra it 
E' ROPES leading aircraft 
ry § SHACKLETON AVIATION LTD 
dilly. do wil Hyde Park 


( Shackhud, I 


wie roduction of G-ARBY Viscount int 
servic Maitland Drew y ret 


Sta Rd., Sid K 63-9071 
neider th TURBULENT 
ford sid 
1 well de At £94 
‘ er ck 

1 4s af ind Ene 


R. K. D' NDAS L” 


LI FOR £19 
1948 CESSNA B, w xe 
A b f 
ft 
now uke 
A hoots 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Aiso 
in Stainless 
Steel and 
Bronze. 


B.S.F 
Metric 
B.S.P. 


B.A 
CROSS Whitworth 
Unified 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Gio 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd. Rorcham Wood, Herts: ELS 2688 


Save Weight 
Inerease Payload 
Carry More P 


assengers 
Install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/810 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2 


-PIPER TRI-PACER 160 
— 23 


INGTON 3444/5 OXFORD 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


The Aeroplane and Astronautics.”” Commission 

1 mum 2/-) on amount deposited 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of The Aeroplane and 
‘ may do so on payment of 1/- to 
g and postage, plus cost of four extra 
ox Numbers must not be used for the 
jlarizing and the Proprietors do 
not undertake the distribution of such matter 
received To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOO0O, care of The 
Aeroplane and Astronautics, Bowling Green 


Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are at responsible for clerical or printers’ 
errors, although every care is taken to avoid 


mistakes 

HEAD OFFICES Bowling Green Lane 
Londo E.C.1, England Telephone: Terminus 
3636. Telegrams Pressimus London Telex 

Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street 
Glasgow Telephone: Glasgow Central 1413 


G* ANTAIR in supply 
R LDIO-FOUIPPED 


O' R den f a high standard maintenance, of 
really in roraf i 


Mw being able to satisfy our 


crs resulted n 
4 A n ’ vf ez 
! indertuken b 
< f i he small plane 
K ( those tha 
nan 250 hop ming 
t snce new this has been 
fem strator full instramentation 
Mark If Omnigator, Collins 17L-8A 
, ha ra r. Collins 180 channel receiver 
bh mbvidual heaters 
£10,112 


electrical system dual 

Superhomer and LF new 

wing t k a 4 most efficient heater, better than 
4 ele ark 

1960 CESSNA Skylark apricot and brown 

pair Plush sandalwood interior 

i “yr pan ccd fairings fear scat vents 


1959 1 Super Cub total time since new 


ider hea nperuture gauge, 35-amp. sencrators 
McC aule r eller rotating beacon super 
H r only since new, navigation 


ricycle undercarriage £64 


1960 Su Caribbean De Luxc, directional gyro 
ghts 


recording tachometer 


a y flow 110 hours since new, fitted Narco 

How ! tranceiver and Omni, also 

Nar ’ transmitter, all this at the 

1960 Sus | first registered in 

July US.A This ship fitted with 

if » nav and record 

R ne This has only flown 110 hours since 

1960 Sur luxe Caribbean similar to those 

except that this one has don a 

teow re hours Total since new 260 hours), £4,256 


1958 Augus Super Custom Iri-Pacer fited 
bu or pleasure flying. full blind 


ne ue r iu 
and hours since new only 540 Priced 


5 Su n 7 Pacer, sam 8 the abov 
1 95 9 wit y 440 hours since new on air 
rar ind eng Price as above, only £4,050 
USTER Aly « h plane of the week having 
j r i from Nepal This record holding 
af r i superb condition is offered for 


959 Luster Alpha, fully equipped in every way 
= his € peach in two-tone green with 
id and s« 1 proofed cabin is offered for 
F you wish ft purchase one of the above, why not 
hire for a week at i) and be sure of what you 
A! SO aircraft f hire, self-drive or chauffeur driven 
fA Fu f sion from the specialists in used 


Cambridge 


EXECUTIVE 


D' H AVILLAND 


TOTAL TIME 


1,146 


B°’* A403, 


AP ROPLAND AND ASTRON rics 


HK 


( t tu 


$58-i4 
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L-2 auto-pilot with alt. cont, and 
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to zero hours rin UK. | 
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OR Sale TIGER MOTH in excellent condition, 
normal acrobatic capacity, fitted with glider tow- 

ng hook. airframe hours 116 since certificate of air- 
worthiness, engine hours since new 995, 448 hours 
since complete overhaul Certificate of Airworthiness 
expires May ‘. 1961 Price. £650 or near offer This 
aircraft may be inspected at Baginton Airport. near 
Coventry Apply Secretary, Coventry Acropiane Club 


CLOTHING 


R A F Officers’ uniforms for sale. new and 
. ef reond.tioned. risher’s, 86-88 Wellingtor 
St., Wooiwich Phone 1055 Kit also purchased 


CONSULTANTS 


AER AL L R. STOCKER: Eagle House. 109 
% e Jermyn St., S.W.1 Whitehall 2777-8 zzz-743 


PBY 5A Pa co. LID AN L. S. McNICOL, London Schoo! of Air Naviza 
tion Pilot and navigator train.ng with advisory 
service 33 Ovington Square, Knightsbridge. 5.W.3 

Ken 8821 zzz-7 45 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USE 


C47 -DC3 Specialists (CONSULTANTS). 
e Lansdown Place, Chelterham Phooe S811 


Ox §60-9U49 

ELECTRICAL EQUIPMENT 
Regul LECTRICAL connectors. More than 1,000,000 ir 
558-12 egulators, Reverse Current Relays sto.k, covering over $0 different ranges. British 
= 2. Main Wheels complete, Wheel and and American Stock list on application to Sasc 

Brake Spares Nutfield, Redhill, Surrey Phone, Redhill 5050 


3. Pumps, Starters, Generators, Tacho 


FINANCIAL AND PARTNERSHIP 


4. Engine Mounts, Bolts, Bushes, Sand- 


ISCOUNTS offered on lease purchase agreements 

or other charter basis by the owners, Maitland 

Drewery. 128 Station Rd., Sidcup Phone, Foo 6761 


63-9072 
ALCO wich Rubbers X-TRANSPORT Command pilot; an_ cathusiast 
F 5. Anti-drag Rings complete, Flap but mindful of business potcntial, secks financia 
Fabulous acroplane Acrobatic € of A. with Assemblies and Spares interest and working directorsh.p in established air 
200 mph. cruise! Electric undercart and flaps, 6. Hydraulic Regulators Selectors line Box A571, care of THE AFKOPLAN AND 
ASTRONAUTICS. $58-x9669 


beautifully hand made and polished, stands nearly Retracting an 
2 10g. the wings won't fail off this one! 150 hp & d Compensating Jacks 


Lycoming. Under £5,000 duty paid. new. Demonstra- 


tion in GAPXD at Yeadon, by British distributor HIRE AND CHARTER 


Shaw, Rawson Rd, Bradford. Phone 24939 84 ALEXANDRA ROAD OR long- or short-term charter, one Viscount 7 
Series after De.ember 20, 1960, offer terms. Union 

FARNBOROUGH HANTS. of Burma Airways Board, 104 Strand Rd., Rangoon 


Burma 
ICKERS Viscounts for charter. W. S. Shackleton 
Lid.. 175 Piccadilly, London 1 558-15 


ETER CLIFFORD AND CO. offer 
ele one 
IPER Tri-Pacer, 1956, comprehensively equipped. Pp BOROUGH 2881/2 3 
P £3,925 
M!" ES Gemini 1A. fully equipped, £1,600 
NOTICES 


HE Air Transport Advisory Council give notice 


Whitney Straisht, £700 


NEW BALL & ROLLER BEARINGS 


IGER Moth, ¢€ of A. expired, engine hr. 336, 


£250 
that they have received the undermentioned 
Full on 5,000,000 in stock applications to operate scheduled air services 
n more than 5,000 types FROM SILVER CITY AIRWAYS, LTD. OF 62 


RESA Kidlington. Oxford Phone, Kidlington 
4455. Bletchinaton 392 558-17 


Aircraft Wanted 


BRITAIN’S LARGEST STOC N JAD, LONDON, SW.3 
WRITE FOR STOCK LISTS KS BROMPTON ROAD, L( ; 
APPLICATION NO. 2538/1 for permission | 


CLAUDE RYE BEARINGS carry incidental passengers and 
chicle erry 


freight without restriction on the 


CRAP aircraft alumin ium seinlese 895-921, FULHAM RD., LONDON, S.W.é6 Service which they are authorized to operate with 
Mary's Wort cigh 1444-5 722-166 Phone : RENOWN 6174 (EXT. 24) TELEX 23453 Bristol 170 aircraft for the carriage of vehicles 
; a and associated passengers only, between Lydd or 
; XN ton and Cologne, at a frequency of two rf m 
ISH to exchange with adjustment, Auster for cane 31. 1968 
Gemini. Box A583, care of THt AEROPLANE AND APPLICATION NO 
ASTRONAUTICS S58-19 4 2 o issior 
carry incidental passengers and supplementary 
freight without restriction on the Vehicle Ferry 


4 ‘ AIRCRAFT ACCESSORIES, SPARES Service which they are authorized to operate with 
Bristol 170 aircraft for the carriage of vehicles 


AND OMPONEN Ts A RR 4 H A with associated passengers. supplementary freight 
Airport, for Rapide spares of every description Manston-Le ouque op ontoise 
Phon Croyak 762 quency of six return flights daily until! March 31 
AIRPORT WORKS CAMBRIDGE 1968 (Incidental passengers and supplementary 


freight may not at present be carried to or from 
EPAIRCRAFT. LTD... The Commons, Cranicigh Pontoise.) 


\ a a DESIGN AND DRAWING OFFICE APPLICATION NO. 2540/1 for permission to 
on pile au carry incidental passengers without restriction 
Vehicle Ferry Service which they are 


on the 
“ LUGS and sockets. More than 1.000.000 in stock Ss T RESSMEN authorized to operate with Bristol 170 aircraft, for 


i ’ y - covering over SO different ranges British and SE the carriage of vehicles with associated 
merican Stock list on application § to Sasco sunplementary freight ard incidental passcr 
Nutfield, Redhill, Surrey Phone, Redhill NIOR AND INTERMEDIATE the route Lydd or Manston-Le Touauertr (font? 
272-763 . Troyes, at a frequency of three return flights daily 
IK CONDOR. LTD., have large stocks of Dakota Required for interesting work on until March 31, 1968. (Not more than 15 inci 
dental passengers may at present be carried to or 


spares including wings All items 
released Phone Avenue 9431 Telex: 25716 MODERN CIVIL AND SERVICE from Troyes on any one day) 


' ean LIPS AND WHITE LTD pers AIRCRAFT including NEW PROJECTS FROM DERBY AVIATION LTD, OF DERBY 
AND DEVELOPMENTS (Aircraft ex- AIRPORT, BURNASTON, DERBY — 


HE leading stockists in the U.K. for: Instruments 

navigational equipment, electrical components and perience desirable but not essential). APPLICATION NO. 2371/1 for permission & 

jor und «Queen series and Armstrong ¢ seasona orma chedulec ervice which they 

Siddeley Cheetah IX. X and XV_ engines Good starting salaries for all grades are authorized ,t0 operate w th Dakota and Herald 

aircraft on the_ route wansea and/or Cardif 


baal 61 QUEEN'S GARDENS, London. W.2 Phone with HOUSING ASSISTANCE TO Rhoose and/or Bristol (Lulsgate Bottom)-Toulous 


Ambassador BOS] 2764 bh Gyrair 
Cabdtes (tech.)-Palma. at a frequency of two return flights 


London waa-772 SUITABLY QUALIFIED APPLICANTS. weekly from April 1 to October 31 cach yea 


until March 31, 1966 


| TRAD COMPO apr’ 

sts "wd ger Written ap lic tion j These applications will be considered by the Counci 
iy selection available from stock, Croydon Airport, Cro plications in first instance urder the Terms of Reference issued to them by th 
Minister of Civil Aviation on July 1952 A 

9433 568-909 with full particulars age, experience, representations or with, regard to 

¢ applications must be made in writing stating the 

I Tiger spares etc., to reasons, and must reach the Council! within 14 days 

overhauls and spares and now nereas facilities f h ' ck 


i. at Biggin Hill for your C. of A_ overhaul All light 
aircraft types acceptable Yard, London, S.W.1. from whom further of 
‘- the applications may be obtained When an objectior 
As FRAME spares for Dakotas, Harvards, Piper is made to an application by another air transport 
‘ 1 Cub Fairch Ids Argus. Beechcraft commany on the grounds that they are applying 
P Mosquito, Spitfire Firefly Engine spares for Pratt overate the route or part of route in question hen 
. & Whitney Armstrong Siddeley Lycoming, etc application, if not already submitted to the Council 
accessories and imstruments for all types of aircraft = = should reech them within the period allowed for the 
Y/ i C.47 Dakota operators please note, we offer a making of representations or objections 458-¢ 
Bendix S2O58 tail wheels at a reasonable price PACKIN AND SHIPPING 
J WALTER, The Drive. Horley, Surrey 
A. Phone: Horley 1420 and 4294. “Cables Cubeng R AND J. PARK. LTD., 143-9 Fenchurch St 
Horley e EC3 Phone. Mansion House 3089 Officia 
packers and shippers to the aircraft industry 
AIRCRAFT SERVICING 42 high 13” wide « 12” deep 
SE I 20 drawers as illustrated 
, VERSEAS AIR TRANSPORT, LTD.. Manchester ONLY £7 15s. Od RADIO AND RADAR 
Airpert, for overhauis. convers'ons and modi*ca 
i tions at guaranteed prices Phone. Me S262 PERRY ZERO reader, Type ZLI course selectors 
ext. 148 fercury $38.11 IMMEDIATE FREE DELIVERY control panels. fleht comourers and indicators 
i, three complete installations in stock A. J. Whittemore 
r HELICOPTERS : Each drawer (Aeradio), Ltd., Biggin Hill Acrodrome, Kent 
5” wide x 3” high « 11)” long 727-1729 
specialized helicopter operations in Engincerine TRI2D. STR9Z, STR9IX and most other British 
~ and Survey, Agricultural spraying, Passenger % Heavy gauge steel, stove and Ame-ican V.H.F. R/T equinnent always in 
Transport Fly:ng Training—Contact Helicopter enamelled dark green stock. A.R.B-approved desien installations into any 
hae * Services. Ltd ston Airport Phone. Luton ' tvpe of aircraft A. J. Whittemore (Acradio). Lid 
aoe p27-773 % Write now for list of other Biggin Hill Aerodrome, Kent 272-0730 
; 
sizes 
‘ ACCOMMODATION AND STORAGE | ROCHDALE METAL SITUATIONS VACANT 
X-MINISTRY prefabricated b 640 sa. ft F.R.AeS., A.R.BCerts.. AMIMech E., et 
complete w th fittings. PRODUCTS no fee” terms. Over 95 KUCCESSCS 
HP terms orranged Suitable iffice ymmod: or deta‘ls of exams and courses in al! branches of 
Jon onecraft d., Wickford e/.; ROCHD 607: ing. efc.. write for -page handbook—free. 
ndon Essex Stonecrafts, Lid kford Fesex ¢ ALE 40078 (Dept 03), 39 Wrights Lance, London. W.8 
zzz-7 
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A- and C-licensed Aircraft Engineer required to 
maintain a new Mk. & executive D.H. Dove 
onsideration uiven to applicant rearing Tice c 

standard with current Dove experience; also. engine 
id airframe fitters required with Dakota experience 


ar ndvantage Apply 
Aviation, Ltd, Derby Airport, Burnaston, Derby 


Works Manager Derby 


559-9101 
AVIATION SERVICES (ENGINEERING) 
LTD e vacancies for lixensed and unlicensed 
r er r t Lydd (Ferryfield) and Manston r 
“ full deta perience, et 
0 Gr om 62 Brompton Rd., Londor 
Sw 558-9100 


FOR 


Ol 


AGE 23 TO 35 GOOD EDUCATION 

AND RECENT AIRCREW OR AIR 

TRAFFIC CONTROL OFFICER 
EXPERIENCE ESSENTIAI 


Salaries While training £775 to £1,130 
xcoording to age when fully trained 
Approximately 2950) at ge 25 £1.160 at 


age 30 or over rising to £1,480 
PROMOTION PROSPECTS 


Write for further particulars to 


(Est 5 (a)/ ATCO/R6057) 
BERKELEY SQUARE HOUSE 
LONDON, W.1 


R and Instructor 
ndorsement Salary £1.660-£1.960 with oontributory 
pension scheme Applications to Bursar, College of 
Air Training, Hamble, Southampton 5!8-2 


NGINEERING Graduates The Atomic Energy 
D Gt 


vision of the invites applications frorr 


engineering graduates less than 30 years of age 
nterested in the asic design and analysis of complex 
stee tructure stress analysis of shells, evaluat'on 
of mperature stress distributions eT and pipe 
work alculations Previous experience of some 
aspects of this work is desirable though not essential 
ind it is envisaged that successful candidates would 
have an honours degree in mechanical or civ gin 
ering Wrte Personne! Manager (DWB), The 
General Electric Company, Litd., Erith, Kent 558-9 


ADIO engineer (aircraft), licensed A or A and B 


in charge of base at Birmingham Airport. Position 
Offers zood prospects and salary in excess of £1,000 


per annum scoording to experience modern house 
near airport ava‘lable immediately Apply Manager 
Don Everall (Aviation). Ltd The Airport, Wolver 
hampton Phone, Fordhouses 2191 558-5 


RITISH UNITED AIRWAYS requir a Duty 
Officer for the Traffic Department at Gatwick 


rt Applicants must be between 25 and 20 
years of age with at least four years’ experience in 
in airline traffic department, physically fit, willing to 
work m a shift basis and prepared to serve for 
periods of detachwent at overseas stations Salary 


for this appointment will be dependent upon cxper 


SITUATIONS WANTED 


XPERIENCED R.T. D/F onerator has worked homer 
E stations, overseas and in recently ex-R.A.¥ 
wishes to continue trade Box A‘S&I ure of Tey 
AFROPLANE AND ASTRONAUTICS SSK-x976R 


APTAIN, age 37 years, 11,000 hr IDX Hermes 
Vikine. DC-3, Dove. I Rating examiner, secks 
hanec, flying or administrativ experience all world 
routes Available immediately Box ire oof 
THe AEROPLANE AND ASTRONAUTICS 5&-x9792 


NGINEER. A.B.C sll modern types, secks 
semor posit.on overseas Available mmediately 
Box ASS4, care of THe AFROPLANE AND ASTRONAUT 
5 x 


TUITION 
ONDON SCHOOL OF AIR NAVIGATION offers 
L full-tin personal oaching with home study 


professional rf 
ako PPI Officially appo 
res 33 Ovington Square, 
yndon, S.W.3. Ken 8221 


XETER AIR CENTRE and Plymouth Air Centre 
fler the least 


ve and most omprchensive 

flying training nvailable today Cor ares 
from £2 17s 6d. per hour Auster/Tiger £3 12s. 6d 
Chipmunk £5 4s Messengcr £4 18s. 6d twin con 
version £6 lls. 6d PPI muses from £108 158 
r Instrvctors from £72 10s 

individual requirements Full Air 

Aids. V.H.F./D.F. and 24-hour 

ss or runways I al a mmo 

£5 15s 6d. Exeter Air 

‘ Plymouth Airport, Ltd 

777 0 

VIGATION, LTD provides full-time or posta 

een " ra ne tion of th methods for 
M.T.C.A. Pilot gator licences. Classroom instruc 

tion an 1 for A RB Gencral ertain 
specifi types and performan schedule ¢cxamination 
D4 Links Phone Rodne RAT] For details apnly 
Avigation, Ltd %) Central Chambers, Ealing Broa 
way, London, W.5 Ealing 8949 zzz-77 


LINK TRAINING 
jay week. Denham 2161 


CENTRE £1 seven 
1 317) 


Vv ANCIES exist for Flying Instructors, minimum 
qual fications C.P.L. with I 
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THE AEROPLANE 
and ASTRONAUTICS 


[derranti 


AIRCRAFT |! 


for their flying unit at 


will be offered. 


EDINBURGH 


wish to recruit an 


NSPECTOR 


ELECTRICAL/ELECTRONIC 


Turnhouse Airport. 


Recent experience on military type jet aircraft is essential and design liaison 
experience on special installation work would be an advantage. 


A staff position with membership of Pension Scheme and an appropriate salary 


Please apply giving brief details of experience to date to the 
Personnel Officer, Ferranti Limited, 
Ferry Road, Edinburgh, 5 
quoting reference 


VACANCY FOR 


LINK TRAINER INSTRUCTOR 


AER LINGUS—IRISH INTERNATIONAL 
AIRLINES invites applications from 
experienced Airline Link Trainer Instruc- 
tors for a Vacancy at Dublin Airport. 


The commencing salary will be between 
£810 and £1,110 per annum depending 
on the qualifications and experience of 
the successful applicant. 


Applications, giving details of age, qualifi- 
cations and experience, should be sent to the 
Personnel Manager, DUBLIN AIRPORT 
toreach him not later than 
November 1960. 


CANVASSING WILL DISQUALIFY 


AUSTER AIRCRAFT LTD. 
REARSBY, LEICESTER 


have a long design programme in 
hand, and require additional staff, 
in the following grades :-— 
DESIGN DRAUGHTSMEN 
STRESSMEN 
AERODYNAMICIST 
WEIGHT CONTROLLER 
TECHNICAL ILLUSTRATOR 
SPARES SCHEDULE 
COMPILER 


Good salaries are offered for suit- 
able experience. 
Apply to 
Head of Design Department, 
AUSTER AIRCRAFT LTD., 
Rearsby Aerodrome. 

Tel. Rearsby 321. 


E[LIOTT 


TECHNICAL PUBLICATIONS 


TECHNICAL AUTHOR. 


authorship, particularly on electronic and 
ment for the edition of publications on the € 
that candidates can produce evidence of t 
English and compose suitable *‘ copy" from 


TECHNICAL ILLUSTRATOR. 


perienced in the layout of exploded views 
preferably, possess a technical qualification. 


SPARES COMPILING ENGINEER. 


with a good knowledge of electronic and electro-mechanical equipment and 


experienced in the compilation of parts lists 


These vacancies occur in an expanding organisation, based in a growing 
industrial area. Successful candidates will 


reasonable housing and travelling facilitie 
London and the coast 

Applications, quoting ref. D.T.6/60, and gi 
cations and experience, should be addressed 


ELLIOTT BROTHERS (LONDON) LIMITED, 


Airport Works, Roch 


This position calls for a man experienced in 


The successful candidate will be ex- 
, circuit diagrams, etc., and will, 


electro-mechanical aircraft equip- 
ompany’s activities. It is essential 
heir ability to write good cogent 
basic technical information. 


This vacancy calls for a man 
for this equipment 


be located in an area offering 
S, together with easy access to 


ving full particulars of age, qualifi- 
to the Personnel Manager, 


ester, Kent. 
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1960 


LOMBARD TECHNICAI | 
EDITING LTD. from oukscllers or tis. $d 

Lond 

| 


Authors and illustrators | 
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Metallurgy of new techniques and design in 
all fields of engineering and has contributed 
many improvements in alloy steels and 
steelmaking processes during the past 100 
years. 
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The revolutionary Rolamat-Argosy system of unitized loading 


One pallet, one waybill — one streamlined operation door to door. That's the revolutionary air freighting system 
with the Rolamat-equipped Argosy. Small parcels are built up on the pallet, the unitized load rolled onto a truck 
and straight from the truck into the Argosy. Pallets can be linked together to take heavy bulky freight, such as 


gee. machinery. No packaging is needed. Loads up to 13} tons, less than 6 ft. 8 ins. high and 8 ft. 8 ins. wide, can 
ee be slid easily into the Argosy's 47 ft. long freighthold. A complete turnround at the airport takes only 20 

oe * minutes, including refuelling. Off-loading is just as easy. The cargo is rolled onto the lorries backed up at both ends 
Re ae af of the fuselage. No special handling is required — no need for lifting trucks or cranes. Rolamat saves time, 
Ro il saves trouble, saves money, saves labour, saves warehouse space. Yes sir, things really move with the 


Rolamat-Argosy system of unitized freight handling! 


% Designed to bring the cost of air freight down to earth 
H AWK E a4 Ss i D D E LEY AV I AT i (@) N 32 Duke Street, St. James’s, London, $.W.1. 
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